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What you've been doing, 






—— E ae 


On your 286, 
you've been making any task look complicated. 


LL 
ine | 
4) 
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On your 386, 
it hasn't been incredibly exciting having all that power. 


SCopynight 1988, Microsoft Carporation Allnghts reserved Microsoft 
The following products have been used courtes} 


If the screens on the right look more 


| intriguing to you than those on the left, 


youre ready for Microsoft” Windows. 

Windowsopens up the world of visual 
thinking to all 286 and 386 owners by 
offering the power of graphics. 

Everything you can do on your PC, 
you can now do better, faster and with 
greater imagination. Whether youre creat- 
ing documents or trying to get a clearer 
picture of your work. 

What used to take complicated key- , 
strokes can now be accomplished with 
the simple click of a mouse. With 
Microsoft Windows, you access pull- 4% 
down menus. Simultaneously work § 
with different programs as well as cut 
and paste between them to create 
graphic examples within different 9 
bodiesoftext. Andwhatyouseeonthe 4 
screen will appear on your printed page. J 

And once you've learned Micro- J 
soft Windows, you'll have the basis for } 
scores of other programs because all the 9 
countlessnew Windows applications are } 
basedon the same easy, logical format. 

Since Microsoft Window’ vir- 
tually looks and works like MS°OS/2 J 
Presentation Manager, you won'thave | 
to worry about it becoming obsolete 9 
ina couple years. Wemade both ys | 
tems compatible. So, 
in the future, you'll 
be able to share Mowe 
data between them. And your air ledge 
of Windows will give you a jump on learn- 




















| ing MS OS/2 Presentation Manager. 


You'd expect a program this powerful 
to require a more powerful machine. But 
we consistently create software that makes 





you could have been doing, 


the best use of your present hardware, 
For example, Microsoft Windows/ 
7 = 286 will work with as little as 640K and 
SI eee instantly make your 
machine more sensi- 
tive, intuitive and 
highly visual. It gives 
you the ability to 
every Windows 
application available, 
with access to all those 
powerful programs, you'll 
beableto extend the life and usefulness of 
your 286 well beyond the introduction of 
MS OS/2 Presentation Manager. With 
version 2.1 you also get the benefit of 
ee my increased speed. So you'll blaze through 
With ~ — ili Windows applications up to 87% faster. | 
you could have been seeing things much more clearly, Microsoft Windows/386 will give you 
everything that Windows/286 gives you. 
Plus multitasking with most DOS applica- 
tions. Now you can finally utilize the speed 
and power of any 386 machine. 
Imagine creating a complicated spread- 
sheet. Then while a macro is being run, 
open up a word processor. Type a docu- 
ment, open and —™ 
work with a 
graphics pro 
gram. Cut and 
paste between programs and even call up 
electronic mail. And still be able to check on 
the status of your spreadsheet at any time. 
Considering all you can do with Micro- 
soft Windows, you have only one question 
to ask yourself. 
What have you been doing without it? 


With Windows/386,=2=*«‘“‘«‘*é Microsoft’ 


you could have been seeing a lot more things much more clearly. 
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Authorized 
Dealer 


386 FILESERVER 


CPU 386/FS230 


CPU 386/20 SYSTEM 
WITH 230MB HARD DISK 


CPU 386/FS80 


CPU 386/20 SYSTEM 
WITH 80MB HARD DISK 





$4,595 


$2,728 


286 FILESERVER 


CPU 286/FS230 


CPU 286/20 SYSTEM 
WITH 230MB HARD DISK 


CPU 286/FS80 


CPU 286/20 SYSTEM 
WITH 60MB HARD DISK 





_ $3,795 


$1,925 
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| {-e Experts’ Choice 


Disk Organizer 


“The best disk optimizer I've 

seen, it quickly unfragments 

your hard disk and keeps it as 
fast as it is supposed to be.” 

Bernle Ziibergeld 

Computer Currents 


"Vopt is fast, safe, effective, 

and even fun to use. What 
more could you want?” 

Glenn Hart 

PC Magazine 


“There are several disk man- 

agement programs available, 

but the one | use is Golden 

Bow's Vopt.” 

Jerry Pournelle 

Byte 

“In three years of rating soft- 

ware, I've never given a pro- 
duct a 10—until now.” 

Vincent Flanders 

Access 88 


“Vopt is very, very FAST. 

Golden Bow Systems has a 

winner here. No choice. In 

stand-alone disk optimizers, 
Vopt is Vbest.” 

John G. Scherb 

Tokyo PC Newsletter 


Vopt is the fast, safe, disk 
organizer that unfragments 
your disk files to improve the 
performance of your hard and 
floppy disks. 


Voptis loaded with additional 
programs that test and report 
on the efficiency of your 
system. 


Call toll free and receive a 
free demo disk that will show 
just how fast Vopt will work 


for you! 

$59.95 Cxcddsss aos ex 

GOLDEN BOW SYSTEMS 
“¥ 2870 Fifth Avenue 

|S San Diego, CA92103 

A) 800/284-3269 


Suite 2017 
Vopt | is @ trademerk of ¢ @ trademerk of Golden | Bow ‘Systems. 
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Time is money, especially on a main- 
frame computer. And when a 3270 main- 
frame was needed for benchmark testing 
LAN gateways, the subject of our cover 
story, something even more valuable 
was Called for: dedication. Plus a lot of 
coffee. Maintaining a controlled envi- 
ronment on a 3270 mainframe, after all, 
was possible only for someone working 
after office hours—7 P.M. to 6 A.M., to be 
exact, when the mainframe was not oth- 
erwise occupied. That someone tured 
out to be PC Magazine’s LAN Labs proj- 
ect leader Randol Tigrett. 

Randy, for his part, is still adjusting 
his body clock from the 16 straight nights 
he spent at Harris Testing Facility in Mel- 
bourne, Florida. He did have com- 
pany—vendors’ representatives visited 
each night to offer assistance and help 
avoid expensive trial and error. But 
sometimes only a good night’s sleep will 
do the trick. 

Workgroup systems editor Frank J. 
Derfler, Jr.'s two-part story is the result 
of PC LAN Labs’ efforts, and we think it 
will prompt further discussion about just 
how essential PC-to-mainframe links 
have become to the future of any rising 
company. 

Another topic for discussion concems 
word processing—in particular, Version 
5.0 of WordPerfect. Author Dean Han- 
notte takes on the question of how closely 
this stoic darling of word processors is ap- 
proaching the graphics and font-manage- 
ment capabilities of popular desktop pub- 
lishing packages. He examines how 
WordPerfect expects to inch out even rival 
Microsoft Word in this fast-moving war of 
the words, 

Fast software needs fast computers. But 
for users demanding the most megahertz 
for their money, the cost difference be- 
tween a 20-MHz and a 25-MHz 80386- 
based machine may be too great to warrant 
the fastest money can buy. Contributing 
editor Winn L. Rosch leads PC Maga- 


PC Mogazone The hi 
S01 VT ice reo yeary can Sos elves een a 
(Commuter stows Co One Park As 
Magazine PO Ben SU, Bouter COMO 





Workgroup systems editor Frank Derfler and 
Randol Tigrett begin a hard day’s night. 


zine’s look at the newest 20-MHz ma- 
chines—and don’t miss contributing editor 
Charles Petzold’s overview of misconcep- 
tions about OS/2 compatibility that can 
make all the difference in a purchase. 
Technology can often be intimidating, 
and modems are no exception. This issue’s 
PC Lab Notes takes a fresh look at mo- 
dems and explains in clear, easy-to-under- 
Stand terms exactly what a modem is and 
how it can increase your productivity. 
Power users will find it an indispensable 
reference of modem terms and commands. 
And end your boot-up headaches with this 
issue’s utility, CONFIG.CTL, a landmark 
program that gives you full editing control 
over your CONFIG.SYS file at boot-up. 
No more editing and renaming files: just 
point, shoot, boot! PC) 


Gouade tM Stanshord Presconat ( computing ISSN | #0888 RSAT) 1 publivhcl ty mackly except m Duly and Aupual but $30 97 foe one year (22 neuen), 
ieoaal pontage $1 (i per copy or $27 00 per year for € sinats and alt other forenpn cumnriey. £1f1 Davis Publntomg (nv adrian of fait 
«New Yor NY (1810 Second (avs prodape path at New York. NY [0018 and ot additonal modi effeces IUSTMASTER Adirew changes to PC 
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‘he new BigBin holds five times 
more, so you feed it five times less. 


BigBin. 
1000-sheet 
capacity for 
Canon SX, 
Ricoh 4150 & 
4080/4081 
engine 

laser printers. 


QMs- 


ele CC tc ee companies: 
PS, Laser Connnection The 
Canon, S.A. Ricoh of Ricoh, Inc. HP. Laser 


The BigBin™ sheet feeder replaces your laser 
printers old 200-sheet paper tray to give you 

1,000 sheets of paper. That means you spend 
more time working on printing jobs, and less 
time refilling paper. 


Impressive numbers Think of BigBin as a 
motorized paper tray that lets you load 1,000 
sheets of letter-size paper. All at once. You can 
even add a kit that handles legal-size” 

Even high-volume and multiuser environ- 
ments get up to two hours of continuous print- 
ing. Without the interruption of another empty 
paper tray. 


Simple addition All it takes to multiply your 
paper-handling capacity is a little addition. 
Just replace your printer's paper tray with the 
1,000-sheet BigBin and plug it into the wall. 

Despite the big name, BigBin needs only 
about a foot of space in front of your printer, 
and it weighs in at only 14 pounds. 


A multiple of three BigBin is available in 
three models that connect to laser printers 





ByBin, KSSpius, Lasergrafix. 
Some tote SmartWniter of QMS, Inc Canon SX of 
Set Serves U1 of Hewlett-Packard. Omnilaser 


of Texas Instruments Inc, TurboLaser of AST. LN 03 of Digstal Equipment Corp 


with Canon SX’, Ricoh’ 4150 and Ricoh 4080/ 
4081 engines. 

The Canon SX works in the QMS-PS’ 810, 
KISS"plus and HP* LaserJet Series IT. The 
Ricoh 4150 supports the QMS Lasergrafix” 
1510, QMS SmartWriter’ 150 and Texas 
Instruments Omnilaser™ models 2015 and 
2115. The Ricoh 4080/4081 series includes the 
AST TurboLaser’, the DEC LN 03°, and Texas 
Instruments Omnilaser 2108. 

All three BigBin models are available 
exclusively through Laser Connection™ dealers. 
For more information on how BigBin can 
maximize your paperhandling, call Laser 
Connection at 1-800-523-2696 for the 
dealer nearest you. 

And be sure to ask for The Sourcebook'— 
our exclusive catalog filled with the latest laser 
printer products and enhancements. 

“Fits Canon SX and Ricoh 4150 engines. 


\e LASER 
CONNECTION 


A QMS Company 





©1988 Laser Connection 
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Building Workgroup WORD PROCESSING COMPUTERS | SOFTWARE 
Solutions: LAN Gateways, WordPerfect on the Move Good and Fast: Fifteen 386s | A MIDI Musical Offering 
Part 1 Dean Hannotte/ it isn’t desktop | Push the Performance | Rick Bassett and Jonathan 


Frank J. Derfler, Jr.J VRMA publishing, despite the addition 
lets your PC double as anIBM_ | of bit-mapped graphics 

3270 terminal—but requiresa | support, on-line macro editing, 
dedicated connection foreach | and some of the most versatile 
machine. In this first of atwo- | font management ever offered 
part series, PC Labs tests the by acharacter-based program. 
Harris and Banyan local area But WordPerfect 5.0 does build 
networks that access a on past achievements to bring 
mainframe through a single word processing closer than 
link, the LAN gateway ...... 92 | ever tothe elusive DTP 

APCS cece se OOh NiMealeeec sereeres easiness PLD 


Standard to 20 MHz | Matzkin! Powerful MIDI-based 
Winn L. Rosch/ Once the | Music composition systems no 
fastest PCs you could buy, 20- | longer need multi-thousand- 
MHz 80386-based computers dollar software to get 

now promise to become the professional results. PC 

most popular high- Magazine auditions 
performance machines on the professional sequencers, 
market. Check out the latest notation software, and 

from companies like AST, combination packages with an 
Dell, and Everex, and see why | average price of less than 

the ““troublesome twenties” 
are meeting little resistance in 
today’s fastlane............ 139 

















| Features Table.............. 
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1 £ ” The Banyan CNS as a Galeway into 
oy the IBM 3270 Architecture Features Table.............. 142 | ALTERNATE INPUT 
ne Performance Tests ......... 160 | Hand Scanners Inch 
= | Byrom moter, neta — * Forward 
: Banyan’s complete LAN Mike Falkner! Billed as a 
= | apaiatins | with gateway services cheaper alternative to their 
—— a a Desieten goney to an IBM 3270 desktop cousins, handheld text 
La system, page 92. and graphics scanners offer 
| technology similar to the 
desktop devices but cut corners 
a in what they deliver. Tested are 
pure | models from The Complete 
PC, DFI, Logitech, Packard 
Bell, Saba Technologies, and 
} TransImage Corp. ......... 277 
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The Deli System 310 uses disk 
caching to approach the zero- 
wait-state limit, page 139, 





WordPerfect §.0's page preview magnifies a 
page up to twice its true size, page 117. 
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Analysis: 

Bus battles: a look at the 
compatible-makers’ EISA bus 
standard and how it stacks up 

_ against IBM"s MCA 

Hands On: 

« Tandy 5000 MC: PC Labs 
tests the first MCA compatible 
to hit the streets 

e Turbo Pascal 5.0 adds 
debugger, overlays 

e Compag enters laptop arena 
with battery-powered SLT/286 
e WordStar Professional, 
Release 5.0: too little, too late? 
e TaskNet puts idle PCs to 
work 

e Textra 5.2 adds page 


preview 


p  cresc. 





° Boal. "le street sinat } 


AFTER HOURS 


e Music, Maestro, please. 
From Mindscape, PC&C 
Research, Ad Lib, Support 
Group, and Computer Music 
Supply: products to help soothe 
the savage PC 

e Home Video Producer: 
design and animate eye- 
catching titles and credits for 
your home videos 

e Resume Kit: Spinnaker 
-Software’s programs offer help 














MapInfo: A bird's-eye view of U.S. city streets, First Looks, page 48. 


























The PC User’s Guide to Modems 
Richard Hale Shaw/ Buying a modem? This overview tells you 
how modems work and what points to consider before buying 


one, and it gives you the basics of data communication .... 


UTILITIES 


Choose CONFIG.SYS Options at Boot 


311 


FREE 
@. 
4 


Michael J. Mefford! Change the configuration of 
CONFIG.SYS dynamically as you boot up. CONFIG.CTL is a 
Socal me ene oe lets eben bead Sa ‘yee options — 





ENVIRONMENTS 
Getting Started in 
Presentation Manager 
Graphics 


Doren tt Tl 


Prescration Manager to draw 


“harl sing 


| filled areas of different sizes 


and COOLS ........eseesesees 347 


POWER PROGRAMMING 
Manipulating Strings 

in MASM 

Ray Duncani Expand your 
library with assembler routines 
‘e string commeetien 


straction. and trans]. 362 





n 





SPREADSHEET CLINIC 
Douglas Cobb and Steven 
Cobbi Tips on converting 
numeric labels into values and 
spre: a aa aie Find 


ug in lott 





USER-TO-USER 

Neil J. Rubenking! How to 
speed up batch file execution 
and remove protection from 


POWER USER 

Craig L. Stark/ Executing 
dBASE commands faster; a 
simple way to print blank lines 
on dBASE labels; two 


WoraPetfeet tne macros to track 


ne spent on project 





LANGUAGES 

Robert L. Hummel/ An easy 
way to display colors; a 
program to check your RAM; 
how to create a virtual screen in 


ity Pascal 401 
Ad ASC AN wna nw sn nennn HI 


PC TUTOR 

Robert L. Hummel/ Hiding 
game programs is easy with 
ATTR.COM; why a bad track 
ona hard disk renders some 
good sectors useless ....... 411 


CONNECTIVITY CLINIC 
Frank J. Derfler, Jr./ Prevent 
unnecessary key combinations 
from jamming a network; 
avoid the most frequent cause 
of Byio-goaintrame file 
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Joe Desposito! Memory boards 
for all three specifications—ex- 
tended, expanded, and 


enhanced expanded; 
pS tele services; 
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Vote iad atall the printer you'll ever need, For any 
ae et you'lleverhave. 
ibis ks Tribute™ 224.A eel dot “ae slution of- 
fering superb word processing, spreadsheet, graphics and data pro- . 
cap licatiodl AE a aie yl find surprisingly affordable. . 4 
tibute 224 delivers true letter-quality prin at * 
¢ps, correspondence ce ty at 132 cps, and drafts at 


(at 10 cpi). In stan roportional spacing. And tional 
IC cards enable fonts B deaiaicns et be cml pe ; 
_ _ Youalso get high-resolution graphics. A built-in, push- = 
feed, variable-width tactor and automatic paper loadi 
tem. Both serial and parallel interfaces for flexible hardware - 
compatibility. Front panel access to most print functions. And 
compatibility with virtually every ‘major software package. 

_ All this, and it’s backed by our nationwide service, excel-- 
lent documentation, and 12-month 1556 1334, 

For more information, calf 1-800-556 Extension 34, 
In California, call 1- 800-441: 2345, Ecension 34. 

The Citizen ‘Tribute 224. . 


Upigming ee ScITIZEN. 


erciaincy Printers that run like clockwork... 
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Any cell can contain a com 
that you can access 


Total expenses 


1-CNBENDODSE, LO (SS 


Fig. 1 Let's get the detall on those ed 
costs. Just move the widebar to thet cell 
and press one key (Grey +). 


4-0: Nhedget\adver, led 


Fig. 2 Here we ere, instantly. Notice the lower left corer 
showing we ere on level 2. You can go down or up. 


What Makes Lucid 3-D So Special 
In the screen examples you can see 
Lucid is really three dimensional. Any 
cell of the spreadsheet can contain 
a complete other spreadsheet that 
you can access with a single keystroke. 
It is as simple as the pictures show. 
And you don't have to write formulas 
to do that 

All you do is go look at the other file, 
navigating through easy, point and shoot 
directories. When you come back up 
(with one key) the link is made auto- 
matically for you. 

Everything about Lucid works that 
way. Users say “It is so intuitive that | 
really don't need a manual.’ That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC columnist, talking about Lucid 
in a recent article said that, “If there ever 
was an interface idea so good it 
ought to be stolen and widely used, this is it’ 

What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recognize 
than it is to remember. As choices are 
made on a menu that take you to 
lower levels you always can see exactly 
where you came from and where you 
are going. The complete menu path is 
always visible. You cannot get lost 
several levels down. This means you 
never have to remember a command, 
you just flow right to it. 


Plus, no matter where you are on a 
menu or what you are doing, just press 
function key Fl, and you will get a help 
screen specific to that command or 
action. Or if you want to know about any 
subject you can pop up an index of over 
600 topics and select the one you want. 


Notepad Behind Every Cell 
Another 3-D feature is that any cell 
can also contain a multiple page note 
that you instantly access with a single 
keystroke. You can write notes, memos 
or letters that relate to your work. save 
them as individual files and even print 
them separately or with your spreadsheet. 
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Fig.4 Now, instantly we are on level 3, Each level 
is e different spreedsheet. You could now move to 
the New York Times and see the detail on that 
figure. There is no limit to the levels you can go. 
Move right down to transaction level if you like. 


you don't see continue on in the back- 
ground during the next commands. The 
end result of this powerful combination 
is you rarely wait for a recalculation 
with Lucid. You find out what 
instantaneous is all about. 


‘Pye been calling it an ‘Everyman's Spreadsheet’, 
and | think that's how the market will position it. It's 
much more than an inexpensive alternative to 1-2-2? 
Jim Seymour, Columnist, PC Magazine, PC Week 


Lucid Learns 

Lucid 3-D™ also lets you teach it in 

any combinations of keystrokes so that 
involved sequences can be done with 
single keys. Plus more than just re- 
membering keystrokes, Lucid allows you 
to create Macros with loops, procedures 
and conditional branching amazingly all 
done automatically with simple menus. 
You can create your own menus that 
show the new features you have taught 


Speed 

Lucid 3-D™ is truly revolutionary. It is 
fast, fast, fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every time 
you insert an entry. Instead, it only re- 
calculates the specific cells that are 
affected by your change. This is called 
minimal recalc. Lucid also has a 
remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment it. Another great feature is you can 
calculations affecting your viewing make your custom menus work like 
screen are completed. Other calculations Lucid where one choice can take you 
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plete other spreadsheet 
with a single key. 


Fig 7 (Below) Here it is right in 
Word Perfect (or eny word 
processor) just like you typed it. 
You can go the other wey just 













Wena to: Rohert Smith 


Inciesed tinates for t t. 
Please takes tek at then fi ie Hi a merits your 
expenditures, 


us 
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Expense Budget June 1980 





Advertisi Wit 
i aie a 
0,192.00 9,017.08 ieee a Heit 
Total 1,994,987 
Fig. 5 Of course, Lucid does multiple windows. Fig.6 Weneedthose budget = |_——SC™tt ath 10 wr as 000 as possille. 
Notice, you can simultaneously open windows in figures in the Word Perfect let- | Thanks, 
different directories, different drives, even down es ter we are writing. Clipboard | Janes Johosen 
many 3-D levels as you like. No one else can de that. Dump does it right now. | 
down a level to a whole new set of easy to grab with the mouse let you converted between them with ease so 
choices. What's nice is that they will Tesize and move the spreadsheet there's not an interoffice compatibility 
work from one spreadsheet to another. window with the ease you would problem. This means you can have the 
Mouseability expect. Plus you can go anywhere on power and fun of Lucid 3-D™ without 
Lucid 3-D” was designed for both key the sheet by moving the mouse and having to upset your present systems. 
MOOT canes) CESIBTC G10 “licking on the spreadsheet borders. We are excited about Lucid 3-D™. But 


board enthusiasts and mouse lovers 
alike. You can take your pick. Designed 
around the mouse from the ground 


And remember, Lucid is designed so don't take our word for it, take us up 
that any of those features are done with on our 60 day offer. 
or without the mouse easily and quickly. Call us on our order line number and 


up, the interface is smooth and natural. deiwill shi aden th 
‘ p p your order the very next 
You select files to load from directory Audit dy THE'S(49 clertulltendlte Seon a6 


lists. Everything is point and click. When you are staking a big decision on our dealer network is fully stocked. But 
What's more, any Lucid 3-D™ menu information gained from a spreadsheet in the mean time we invite you to try 
selection can be “moused” and the you need to be certain that you have Lucid as part of our “spread the news” 
response time is er sah instead of | made no mistakes. Lucid 3-D™ offers campaign. Just pick up the phone and 
the sluggish “a little bit behind you" five audit displays and printouts. L . , 

feel of add-on mouse menu systems like Even if you don’t plan to abandon call us. We accept all major credit cards 







those you've seen with 1-2-3. 1-2-3, Lucid makes sense. Files are ST 
A window pops up with a library of Wititawet 
function names you can page through For a limited time PC Magazine's 


with the mouse. Select, click and it's 

in the formula with no typing required. 
You even have a label window that you 
can fill (from the keyboard} with favorite 
labels and names so that you can insert 
them later with the mouse. There's even 
a pop-up calculator to insert numbers 
so you don’t have to go to the 


1987 Award 
}\ for Technical 
yY | Excellence 


$149 


Ask your dealer or 





eles very oa eee call 

It really permits that feeling o 1-800-544-4699 
becoming one with your work. Lucid 

3-D™ has windows of user defined range or 214-404-4000 


names as well as the macros named by 
the user that can be selected just by CIRCLE 483 ON READER SERVICE CARD = na 
pointing and clicking. Icons that are PCSG + 4540 BELTWAY DRIVE « DALLAS, TX 75244 — 


Today’ rs 
are expected to learn 
word processing, 











Can Professional Write 
significantly reduce the 
time and cost of your 
training and support? Call 

1-408-848-4391, Operator 
#60 for a free trial disk. 

Truth is, the best business 
people have the least spare time. 
So Professional Write 2.0 was 
designed to get them up and run- 
ning immediately. 

Professional Write 2.0 has all 
the features managers demand, 
and saves them the frustration of 
learning programs designed for 
full-time typists. 

Our learning process 


speeds up the word process. 


Anyone can learn Professional 
Write in acouple of hours. The 
screen is as familiar as a piece of 


paper. Pull down menus and an on- 


line manual means there's nothing 
to memorize. Our follow-along 
tutorial is written in plain English, 
and our context-sensitive help 

is one of the best available. 


New Version 2.0 


Fortunately, 
that’ all it takes. 


It all ensures that your managers 
spend their time managing, 
instead of asking for help. 
We're the most compatible 
with your secretaries. 


We gave Professional Write 
the most extensive and direct 
connections with the other soft- 
ware standards in your office. 

No other program does it so easily. 
Professional Write has built-in 
compatibility with MultiMate” 
WordPerfect;" Microsoft Word” 
WordStar™ Wang™PC, DCA, and 
ASCII. You can directly import 
Lotus 1-2-3" worksheets without 
retyping; include a chart from 
Harvard Graphics when printing; 
and mail merge quickly with 
dBase 111” files. 

We give your printers 

the perfect set-up. 


Now using multiple fonts with 


an HP Laser Jet*Apple LaserWriter,™ 


PostScript™ or HP DeskJet™ is as 
simple as underlining. And printer 
support has never been easier, 
because Professional Write is pre- 
configured for quick installation. 


We have a fast new way 
to find your documents. 


You no longer have to spend 
your valuable time hunting down 
files. Our new File-Finder searches 
through the actual text ofa your 
Professional Write files to find any 
words or phrase, and will call up 
the appropriate document. We'll 
also give you sorted lists of files, 
and the option to identify your 
files with summary descriptions. 





There's more to our 
feature story. 


We know what managers need 
from a word processor. That's why 
Professional Write offers speed 
keys, macros, and column-move. 
An integrated spelling checker, 





P ue 0 pOLsh up your image. 
thesaurus, on-screen calculator 
and address book are only a key- 
stroke away. We also support all 

the popular networks. 


Put time on your side. 
Call 1-408-848-4391, 
Operator *60 
for a free trial disk. 


PFS: Professional Write and PFS; 
Write owners Call 1-800-255-5550 
for upgrade information. 


SPO nine W, 
SIE PUBLISHING 





The designers of PFS 


©1988 Software Publisheng Corporation, 1901 Landings Dr. Mourttain View CA 94039-7210 


SQL Top Gun 





Ki the database Top Guns are 
Bem flying SQL, the industry- 
Standard data management language 
first delivered by Oracle. Why? 
Because one SQL statement replaces 
up to 20 lines of dBASE code, And 
because all the powerful multi-user 
and distributed 





databases use SQL to SQL so I can stast developing in SQL. 
— exclusively. and Oracle’s © 81295 for CLE, which 

Now youcan | After using SQL*Tutor, you'll be 4th-generation | nndcs SQL 
turn your PC into | © Construct simple and complex quefi application, *———— Please adiemrepnate sales cat 
4 SQL trainer that | © Create tables, views and indexes development '———saAaipsersSnd Oracle pays 
will make you a |» Manipulate information in data tables tools. <<“. 
database top gun: | ¢ Create reports Professional. 
Introducing * Use ORACLE’s powerful SQL ORACLE 185) = 
SQL* Tutor from rien network-ready, 
Oracle, only $199. é and is the same 

ORACLE that sae 

Lost that Lovin’ Feeling runs on minis and mainframes. Use 
for dBASE? it as your standard PC workgroup ali : 

Everybody has. And now, they’re ‘database, and to provide onnectivi- Se 
learning SQL. SQL*Tutor is the per-__*Y © Corporate data. P a 7 


fect way to get ready for the emerging 
SQL database world. Use it to intro- 
duce SQL to your entire organization, 
to offer SQL refresher courses, or as 
a supplement to documentation. 


a 


Copyright © 1988 by Oracte Corporation 
ORACLE «a rege atone See Ee eee 
BASE i a sracemark of Ashtor-Tato. 
*Requres an 6026600380 PC w nth GAOKB RAM piss 
TMB cf extended memory running DOS 30+ TAGA 
















Orif you're al ld on SQL, 
then order ORACLE en 
for or $1295, and get SQL*Tutor free. 






ement system availables: 











Call 1-800-ORACLEL, exst 4409 today 
today. Or fill out and 

the attached coupon. Se your” 
squadron can fly the latest data- 
base technology into the 1990s. 


ORACLE 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 


Call 1-800-ORACLE1, ext. 4409 today. 
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LETTERS TO 
PC MAGAZINE 


286 FIREPOWER 
The 80286 runs DOS and OS/2 software 
faster than the 80386 or 80386SX when 
both are running at the same clock speed. 
Your benchmark 
tests show that the 
Dell System 220 is 
35 percent faster 
than the Compaq 
Deskpro 386s in the 
80286 Instruction 
Mix test, while it 
runs at only a 25 
percent faster clock aoa . 
speed (“‘Less Is More,’’ page 93, PC 
Magazine, August 1988). The Dell is also 
less than half the price of the Compaq. 
There are only a handful of DOS appli- 

cations that take advantage of 386 fea- 
tures, and even these are outperformed by 
their OS/2 counterparts nnning on a 286. 
With ever-higher clock speeds and inher- 
ent cost advantages, the 80286 and 286 
platforms will continue to dominate the PC 
marketplace. 

Glen Burchers 

Austin, Texas 


Compag prices, including the Deskpro 


3868S, are usually discounted, which puts | 


the Dell and Compag prices at about the 
same level. More important, a 286 just 
can’t keep up with the 386’ s ability to run 
multiple DOS programs and to extend 
DOS beyond its current memory limits. 
—Ed. 


PLEASING TO THE EYE 

However snappy your 3-D graphs may 
look, they actually obscure data and make 
it harder, not easier, for readers to extract 
information. Your consistent practice of 
presenting the same data in both graph and 












tabular forms appears to confirm that even 
you realize the error of your ways. So why 
give us sophistries when we take you to 
task for it? 

Robert Long 

Housatonic, Massachusetts 


RIGHT ON TIME 
1 read with great amusement Jim Sey- 
mour’s incisive and insightful column on 
the computer industry’s delivery-date de- 
bacle (‘Software Delays: Truth or Conse- 
quences,”’ PC Magazine, June 28, 1988). 
It is all too appropriate that in the next is- 
sue, Lotus Development Corp. should de- 
vote two full pages to announcing a mys- 
tery product, perhaps the ultimate in 
vaporware. 
Well done, Mr. Seymour! 
Richard Goldman 
Toronto, Ontario 
Canada 


ALTERNATIVE LANGUAGES 

I enjoyed your survey on C compilers and 
interpreters (‘‘The C Mystique’’ and 
‘‘Compiling the Facts on C,”” PC Maga- 


MYSTIQUE 


/ 


zine, September 13, 1988). When are you 
going to do the same for BASIC? 
Dr. Sidney V. Soanes 
Toronto, Ontario 
Canada 














PC Magazine plans to review BASIC in 
March 1989.—Ed. 


Let the professional software developers 
have C (‘‘Compiling the Facts on C’’). 
Turbo Pascal 4.0 has quickly, and without 
much fanfare, become the language of 
choice for a large number of us. 

Pat Anderson 

Fall City, Washington 


A QUICK LESSON 
You are making a mess of Latin-derived 
plural nouns. An otherwise good article 
(‘Removable Mass Storage: You Can 
Take It with You,"’ 
PC Magazine, Sep- 
tember 13, 1988) 
used the expression 
media dozens of 
times as if the writ- 
ers thought it to be a 
singular word. The |, 
singular form is me- |; 
dium. A flexible [o---== 
disk is a recording medium; a hard disk isa 
recording medium, etc. Collectively, they 
are recording media. 

You occasionally do the same thing 
with the word criteria. The singular form 
is criterion. 





Thomas H. Ledford 
Baton Rouge, Louisiana 


That's an excellent point. The usual bone 
of contention is the use of the word data as 
a singular, which we cheerfully endorse. 
Since we last debated the question (‘‘From 
the Editor's Screen,’’ April 30, 1985), 
Webster’s Ninth New Collegiate Dictio- 
nary has appeared on the scene, agreeing 
that this usage is now well established, 
“although it is still occasionally marked 
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OUTSTANDING 


SOFTWARE 





Per Disk I 
($299 per dsk | [waif] 
when ordenng (SES i] 

| 


Zi 


$9.49 


- Create, fil in & print yr business forms w/EZForms 512K. 
: statentents, ease record keeping whe inverwer! 
- Handle your personal/oz money picture wFinance Mgr til 
+ (2 disks) Track mventory, sales, w/PC-Acct bookiag mar | 
- (2 disks) Mass Appeal mail mg for envelopes, labels, etc! 
- Make ancurate job, cost estates wPDS"Quote. 640K. | 
- Log bank transachons, produce financ'l reports wiChecks 4 
+ (2 disks) Fie Express menu driven all purp database mgr; 
+ (2 disks) Frendly Dr. Data mal mgr easy-to-use 640K 
- Control & update inventory w/T-Master; know datly levels, 
~ Add specal chars, Ine graphics to yr word processr wit 
~ Manage dlerts, sales prospects wTracta! 512K, hd dsk. 
“eobon Ruger peram Eales Ct 


- Track yr pattolo, get weekly reports w/Mutual Fund Mgr | 
| EDUCATION l 
- i's painless leaming DOS withe interactve DOS Tutor. | 
~ Loam music, US states w/PC-quzzer Sign lang demo! | 
+ Build dazzing typing speed prachcing wPC-fFastype * | 
- Graphic mathematical puzzle game makes leaming fun! | 
- Is sample to kpep, average student grades wGradescan} 
+ Teachers & students can summenze grades wiGradeM | 
- (2 disks) XY-See graptuc math for HS & colege students 
I GRAPHICS I 
+ Dusplay hives 3-D molecular stuctres w/Chemmw. EGA.) 
+ (2 disks) Pant draw w/Fingerpamnt, design w/Akamwra * 
- (2 disks) Create advanced 3D designst 640K, hrd disk. 
- (@ disks) Produce grt 3-D images wSuttmodl graphics. 
+ (2 disks) Edit graphics,.colorze pics wVGACad! VGA. | 
GAMES | 
- Biblemen game tests knowledge of Bible figures/events. | 
- Star Trek, Othello? board game. artifery bombing. EGA. | 
- Play Backgammon, or Wordplay (like wheel of fortune)! | 
+ Three soltaire card games, Spider Klondike, Canfield! %| 
+ Qubert, Pango, Cenfipeda, Hopper (Ik Frogger}, more! a | 
+ Hack puts you & trusty dog in a wild adventre (ik Rogue). 
+ Destoy enemmes w/Stnker, conquer the wortd in Risk, a | 
+ Solve, create own word puzzies with Phrase Craze! I 
- 3D Pacman, Kong, Spacewar, ABM (missie cmd}. & I 
~ Blackjack (you set rules), ArmcharQB, umperal war! 
- Star Trek, the ongint Colossal Caves Adventure, more. 
- (Scisks) Create your own git adventure games 384K. | 
- Pinball, Othello, Dragons, Sopweh (‘ly one), battleship, w! 
UTILITIES l 


- Packed w/print utis for pant spooling, banners, fonts, etc. ! 
+ Pant wide sideways wOn-Side! | 
+ (2 disks) Search for addresses w/Zip-Phone cross ref, | 
- Work around DOS w/Easy Access hard disk menu sys. | 
+ Acolector ot invaluable general purpose DOS utilifes. | 
1 MISCELLANEOUS I 
- Movie Database lists 4,000+ films available on videotape 
~ {4 disks) Access 6000+ famous quotes from world history, 
~ Trouble wiyour landiord? Leam your legal tenant nfs! 
- Add windows & give your Basic progs a hook. \ 
- PC-Lotto helps you mathemabcally beat state lotio odds! 
- (2 disks) The popular word processing system; PC-Wnite 
+ (2 disks) Record your own or play music wPanoMan' | 
- Keep track of ail your tapes, LPs, & CDs w/Music Library.! 
- (2 disks) 150+ fantassc cookng recpes. Add your own! | 
| 4 Disks so marked above require a color graphics adapter _ | 


Membership Special! $19.95 (reg. $34.95) 


ess than 10) 


For $19.95 ($26. for become a MarCom Systems 
| renter and oct “Pe Shareware Book (St295 squat, a! 
‘cubecrpton 10 “Shareware Review” , 6 tree new. | 
| release shareware disks (one featured each issue), low member | 
[pnces, and any disks in tus ad for only $1.99 each! ($2.99 for 3.59 | 


BM 35 disks desired (add $1 00 disk to applicable price) 






'MicroCom Systems Cost of aisks__ _t 
13673 Enochs Street Membership, l 
'Santa Clara, CA Catesiax I 
195051 Total enct ! 


Phone Toll Free for Same-Day Shipment! 


\SZ= (800) 727-5995 GS! 


Lowe ves Mon-Fr, 7am Spm, Sat Sun Gan Spm PC12688 


| with a disapproving ‘[sic]. 





VIEWPOINTS 


@ LETTERS 


Using meiia as a singular form is hard- 
er to justify, but not a new idea; it is sanc- 
tioned by 65 years of exposure in the realm 
of advertising (admittedly in a somewhat 
different sense). If we've gone too far in 
our efforts at language'reform, our main 
concern was clarity. Computer users real- 
ly do spéak about the ‘‘media surface.” 
Would you immediately understand what 
is meant by ‘'medium surface,” or ‘‘medi- 
um wear,"” or ‘‘medium life''? 

As for criteria, we apologize. If you 
found that word used as a singular, we 
must have goofed.—Ed. 


IMAGE BACKUP TAKES THE LEAD 

Let’s be clear about the relative merits of 
file-by-file and image backups (‘‘Image 
vs. File-by-File: Two Paths to Tape Back- 


up,’’ sidebar to [SO 7 
“Hardware Stand- whet : 
bys: PS/2 Tape : 
Drives," PC Maga- | Neate 


zine, May 31, 1988; | 
Letters, September 
13, 1988). File-by- 
file restore from an 
image backup al- 2 

lows the user to re: | 
store any list of files without having to re- 
store the whole disk. File-by-file backup is 
really only intended for use in transferring 
a few files from one machine to another on 
tape. Image backup is superior when ar- 


| 


itil 


| 
| 


| chiving a disk and restoring a moderate-to- 





large number of files. 
John E. Adam 
Fayetteville, Arkansas 


FAST-LANE FINANCING 
Although owning a Ferrari would be nice, 
most of us find it hard to justify the cost. 
Similarly, until VGA lowers its price to 
EGA levels (‘‘Making Way for VGA,” 
PC Magazine, May 31, 1988, and Letters, 
September 13, 1988), it is hard to justify 
wasting money buying VGA if EGA can 
do the job. 
Robert Zimman 
Reston, Virginia 


OUT OF LINE OR ON THE LEVEL? 

It was refreshing to read Jim Seymour’s 
positive words about IBM (‘‘PS/2s: Reli- 
ability Count$,’’ PC Magazine, Septem- 








ber 13, 1988). Too much negative atten- 
tion is given to IBM’s attempts to improve 
established standards. It is because of IBM 
that we have the standards we enjoy today. 
I, for one, fully appreciate the newest 
line of IBM computers, with their current 
benefits and future potential. 
Mike L. Gilliam 
Alhambra, Califomia 


After 4 hours of trying to install DOS 4.0, I 
finally got it running, with extended mem- 
ory only. Instead of IMB memory, | got 
only 360K of standard memory, which 
was not enough to run Ventura Publisher. 

There was no telephone number in the 
DOS manual. In my opinion, the manual 
appears to be written so that anyone with 
less than an advanced degree in computer 
science will need support and a few dozen 
numbers to call. 

The next time I consider purchasing a 
personal computer, IBM will get the same 
consideration they are providing their cus- 
tomers—zilch. 

Jess Mcllvain 
Bethesda, Maryland 


KUDOS TO DVORAK 

PC Magazine is sensitive to what is impor- 
tant to its readers and has a writing staff 
who provide information with clarity and 
superb style. | particularly enjoy John C. 
Dvorak’s informative, incisive, and witty 
presentation of his uncanny insight into 


| personal computing. 
Richard A. Stalls 
Washington, D.C. 
TAKING CHARGE WITH A PC 


In response to Bill Machrone’s column 
“Getting CEOs to Use PCs’’ (PC Maga- 
zine, September 13, 1988), I think many 
CEOs have not taken to using PCs because 
they have no compelling reason to do so. 
The CEO's job is to make strategic, rather 
than tactical, decisions. Most of the infor- 
mation a CEO requires is located outside 
of the organization. 

In order for CEOs to use PCs, the PC 
must be an integral part of an orderly sys- 
tem for collecting and manipulating the 
tons of messy, qualitative, external data 
with which they have to deal. 

Keith Hamilton 
Springfield, Illinois 
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CompuStar: PS/2 and PC/AT Compatibility. 


Ask any computer expert about 
what type of system you should buy - 
nowadays and you'll likely get a ) 
“‘pass the bus” response. Something 
like — “Well, uh, the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus may become the 
next industry standard.” Great ad- 
vice, right? If trying to decide on a ee 
microprocessor weren't tough 
enough, now you're expected to 
pick a bus, too. 7 


RELAX, NOW THERE'S 


The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 
As your computing needs change, 
simply snap in a new processor 
or add an extra bus. You'll 
never again have to worry about buying 
the wrong computer system! 


FOUR COMPLETE SYSTEMS IN ONE, 


The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combined, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 


A CONVERTIBL 





E BUS? 
No, we're not. In fact, it may well 
be the most practical microcomputer 
innovation ever. Say you've selected an 
= AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
}) problem! Snap in a PS/2 Bus and 
; Adapter Module and you can use both 
| buses in the same system. Likewise, 
; if you’ve selected a PS/2 compatible 
, CompuStar and decide you want to add 
| an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “‘split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you'll have peace of mind knowing 
your investment in a CompuStar will be protected. 















“Personal Computer AT, AT and PS/2 are trademarks of Intematonal 










The CompuStar is also easily expanded. That's because 
there are seven CompuStar disk/tape cor ts — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 


A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar® Multi-Processor, Convertible Bus™ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been making microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar’s service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 


FINALLY, AFFORDABLE TE 


CUNOL ORY 
LY,A CH LOC 


Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $1995t. 
There are also inexpensive 8086 and powerhouse 25MHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op- =_ 
tions including 4% ~ 
aone gigabyte » 
erasable opti- 
cal disk. You 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design [= 
one yourself. 
Just unlock the 
front panel and literally ‘‘snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s system flex ibility 
never before available. . .at any price. 

While one of our competitors (we won't mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell ‘em you know where the bus stops. 





wells American 


Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 - 803/796-7800 
TWX510-601-2645 + FAX 803/796-7029 


optional equipment A complete price lis! is available upon 


Business Machines Corporation *Phatographs depict roquest 
CampuStar 80286 system ($1995) includes an AT Bus Module, builtn VGA/EGA display adapter, one diskotte drive with controller, two senai/one parallevone mouse port, keyboard and 220 watt power supply 
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BASE Power for 1-2- 


Last year we met a crazy programmer who said 
he could build a database with the power and 
capacity of dBASE and put it inside 1-2-3. 
Well, he works for us now, and if you know 
anything about database programs, his baby 
is going to knock your socks off. 

Introducing @BASE, a full-feature rela- 
tional database add-in for 1-2-3. Now anyone 
who knows how to use 1-2-3 is an instant 
database wizard because @ BASE turns 1-2-3 
into a powerful “front-end” for database appli- 
cations. its as easy as 1-2-3. 


Huge capacity 


If you've every tried to use 1-2-3 as a data- 
base manager, there's a good chance you've run 
out of memory. That’s because 1-2-3 stores data 
in the worksheet. @ BASE stores data on disk 
where record capacity is virtually unlimited. 
You'll never run out of memory again. 


Brains and brawn 


@BASE compares with powerful stand- 
alone database programs like dBASE or 
R:BASE,® but it operates in concert with 1-2-3. 
You get the best of both worlds. 1-2-3 gives you 
toois for data analysis. @ BASE gives you big 
data capacity. Brains and brawn. It's a nice 
combination. 

In minutes you can build a worksheet with 
dynamic links to the database on disk. (The 
worksheet might present a sales recap by re- 
gion.) Next month, for up-to-date resuits, simply 


load and recalc the worksheet. Fresh database 


information is automatically linked from disk. 


Industry-standard file format 


@BASE uses exactly the same file format 


as dBASE III and dBASE III Plus. dBASE is not 
required to use @ BASE, But if you have stan- 
dardized on dBASE, @ BASE fits right in. 
@BASE reads and writes GBASE files directly. 
No conversion is necessary. 

At less than a third the cost of dBASE, you 
may decide to use @ BASE instead of dBASE 
throughout your organization wherever users 
need easy access to dBASE information. 


Serious Performance 


@BASE beats dBASE Ii Plus in benchmark 
tests.* @BASE is up to 3.7 times faster! 


dBASE Ill 
Plus @BASE 
Locate record 12 sec 12sec 
Pack database 71min 19min 


Sort database 10.8 min 4.5 min 
“Test with 4,000 reconds, 34 fields per record 















@BASE works with 1-2-3 Release 2 on 
the IBM PC, XT, AT, PS/2 and compatibles. 
Only $195. No competing add-in database can 
match @ BASE for power, compatibility and 
performance. Nothing even comes close. 
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Introducing @ BASE 
(pronounced “at base”) 
@BASE™ puts the power of dBASE Il Plus® 
inside 1-2-3. 
With @BASE you can: 
¢ Instantly transform an on-sheet database 
to a dBASE-compatible database on disk. 
© Use 1-2-3 asa “front-end” for existing 


dBASE applications. 


+ Build a complete database application 
from scratch using 1-2-3 to control 
database functions. 





@BASE Features 


© Huge capacity — data is stored on disk. 
* Occupies only 72K RAM + 8K per open file. 
© Fully compatible with dBASE III file format. 
© Flexible data stractares: 
— Table view 
— Formview . 
— Crosstab view 
© Powerful Query/Selection commands, 
© Bi-directional data transfer between 
worksheet and database. 
Dynamic link between worksheet and data- 
base using new database @ functions, 
© Fully compatible with 1-2-3 macros. 
¢ Malt-level sort ( 
© Global multi-field search and replace. 
© Create/modify database definition. 
And much much more! 
‘You can open, access and update multiple data 
files concurrently using special @) db functions. 
An optional module, available soon, lets you 
“join” data files on one or more common fields, 
and support index files. Option price is $89.95. 


-@BASE. 


Please send me. 
copies of @ BASE at $195 each. 


Include $3.75 shipping ($12 outside USA and 
Canada). MA residents add 5% sales tax. 


Payment. VISA MC AMEX Diners Check 
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CORD # 
SP DATE, PRONE 


NAME 






AVORESS: 


anv 


‘To onder mail coupon or call toll free 
In MA800 447-1196 Nationally 


800-445-3311 xl 


PERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD, MA 01742 
617-897-1575 
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PUERENE rf: 
(O 
hy / 
Switch to anew 
size with the 
push of a key 
See up to twice 
as many rows 


Now you can zoom out to see more on 
the screen - without exiting your 
worksheet and without investing in 
special hardware! 

With SeeMORE™, a remarkable 
add-in program for 1-2-3® and 
Symphony® you can instantly double, 
triple or quadruple your view with the 
push of a key. 





SeeMORE lets you build a twelve 
month forecast without stopping to scroll 
left and right. All twelve months appear 
on the screen. SeeMORE gives you the 
big picture. 

SeeMORE manages the screen without 
interfering with the normal operation of 
1-2-3 or Symphony. You can zoom in 
and out as you build and manipulate a 





9,901 18,219 


Eas be id 
ie : 208 270 2. a 29 


‘Seco! opmmat 


— se 


yldeg Exper 
Trial Epeeres 


worksheet. You don't need to exit and 
switch to a new driver set! 

Works with 1-2-3 Rel 2 and 2.01 or 
Symphony Rel 1.1, 1.2 and 2.0 on the 
IBM PC, XT, AT, PS/2 and compatibles. 
All you need is a simple graphics adapter: 
CGA, EGA, VGA, MCGA or Hercules. Also 
looks great on Compaq and Toshiba gas 
plasma. Not copy protected. 1-2-3 version 
$79.95. Symphony version $99.95. Get 
SeeMORE and expand your horizons. 





Compag® Portable lll plasma display. 


CGA__ EGA _WGA__Herc_ Plasma 


Normal 80x25 80x25 80x25 80x25 80x25 
Medium 91x28 106x43 91x37 90x43 106x40 
Small 106x33_128x43 106x48 120x43_128x50 


VerySmall_—128x25_150x51_ 128153 144143 N/A 


Tiny 128x33 160x58 160x60 180x58 60x66 
Presentation 40x25 40x25 40x34 45x25 40x28 


Available from Egghead Software, Corporate Sofware and other fine resellers. Distributed through Ingram, Kenfil, Micro D, 


Sofisel and Software Resource. 
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m ous 


if 


See up to twice 


Control colors 


9,970 10.408 10,628 18,041 12,658 11 


$9 Sh tee Lge Lay ASCII/LICS 
a oa conversion 
4, 


No special 


required 


Unretouched photo of ECA display 


See More Rows and Columns 





as many columns 


“SeeMORE is brimming with innovations.” 


— Lotus Magazine 
“] use SeeMORE almost constantly” 
— Jim Seymour, PC Magazine 
“Recommended.” 
— InfoWorld 


SecMORE, 


' Please send me: (indicate quantity) 

_—__— SeeMORE 1-2-3. $79.95 each. 
SeeMORE Symphony. $99.95 each. 
Include $3.75 for shipping. ($12 outside USA 

H and Canada.) MA residents add 5% sales tax. 

8 Payment: VISAD MCU AMEX Diners 0 Check 
1] 
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' Torder, mail coupon or call toll-free: 
H In MA: 800-447-1196, Nationally: 


800-445-3311 x1111 


Personics Corporation 
2352 Main Street 
Concord, MA 01742 
617-897-5575 






RE 


The Cure for 


For years PC users have been conditioned to think of 
their computers in certain terms. Dependable. Versa 
tile. Dull. To get superior graphics, some claimed that 
you need a different type of computer altogether. 
They said tefr computer was everything the PC 
wasn't. Easy to use. Graphically exciting. Fun. P¢ 
owners were, well, green with MacEnvy 


Enter Microgratlx 


With the Micrografx family of applications, you don't 
have to trade in your PC. Micrografx software turns 
your computer into a complete graphics studio for 
desktop design, publishing, and presentations. 


Allow us to illustrate. 


Micrografx Designer lets you go from rough concept 
to finished an, giving you the power to bring your 
ideas to life. Micrografx Graph Plus™ is packed with 
easy-to-use charting features for the business user. 
Micrografx Draw™ gives you control and simplicity in 


t/ 


j FX 


pease 





a basic drawing program. And Micrografx software 
supports hundreds of printers like HP's Laserjet™ 
and Paintfet.™ All PostScript™ devices, too. 


And there's more. Micrografx ClipArt™ libraries 
contain volumes of professionally designed symbols 
and illustrations. Micrografx Convert™ translates 
between the PIC and DXF file formats. 


So take a bite out of the argument that PCs can’t do 
superior graphics, and get the cure for MacEnvy. Ask 
your dealer for a demonstration or call us for more 
information. 


Micrografx. The picture of success. 


A. MICROGRAFX 


-. 820 N. Greenville Ave. © Richardson, TX 75081 
214/234-1769 © 800/272-3729 
Telex 650309-3890 © FAX 2142342410 








VIEWPOINTS 


@ LETTERS 


BIG-STICK ECONOMICS 

Jonathan Matzkin has outlined a classic 
example of the damage done by govemn- 
ment intervention in trade (Pipeline, PC 


4 PIPELINE 
see ’ 





|S. 22 eel 
Magazine, September 13, 1988). 

Our government acted to increase the 
price of RAM chips and to restrict their 
manufacture for the purpose of protecting 
domestic interests. The ’‘trade’’ agree- 
ments benefited the American RAM 
manu facturers—at the expense of the 
American and Japanese RAM chip con- 
sumer. 

Walter J. Turberville III 
Phoenix, Arizona 


TIME-SAVING TRAP 

Richard Hale Shaw's recommendation in 
his Productivity column ‘*Writing Optimal 
C, Part 2”” (PC Lab Notes, PC Magazine, 
September 13, 1988) to use pointers rather 
than indices is counterproductive, because 
the time required to increment the addi- 


| tional variable often outweighs the time 


saved, 

Robert Sacks 

Long Island City, New York 
A DANGEROUS HALF-TRUTH 


John C. Dvorak is a typical example of the 
shallow IBM PC/MS-DOS mentality that 
used to permeate the microcomputer com- 
munity (‘’The Ugly Reality: Unix Is in 
Your Future,’’ PC Magazine, August 
1988). 

There is no evidence that the majority of 
PC users were required to, willing to, or 
even had to ‘‘learn’’ MS-DOS, Apple 
Finder, and so forth in order to effectively 
use their machines. Similarly, one can pro- 
ficiently use Unix-based applications with- 
out regard for the complexities of the un- 
derlying operating system. 

Wendell Anderson 
Hamilton, Bermuda 








ACCOUNTING FOR THE FULL COST 

I wholeheartedly applaud PC Magazine 
for recognizing the emergence of call ac- 
counting software (‘"Call Accounting: 
Tracking PBX Costs,’’ PC Magazine, Au- 
gust 1988). 

Contrary to the statement in the article, 
however, the sampling did not represent a 
true “cross section’’ of the PC call-ac- 
counting market. The products that you re- 
viewed had costs ranging from $3,000 to 
$12,500. This range neglects the full-fea- 
tured systems priced below $1,000, as 
well as the high-end $20,000+ products 
that offer users more facilities manage- 
ment features. 

Diane M. Kamionka 
Cincinnati, Ohio 





CORRECTIONS/AMPLIFICATIONS 


The correct telephone number for Cypress 
Systems Inc. is (213) 207-3938 (First 
Looks, page 59, PC Magazine, September 
27, 1988). 


The NOP benchmark-test result published 
for the Toshiba T3200 laptop (*’Take It or 
Leave It: Portables with Desktop Power,”’ 
PC Magazine, October 11, 1988) was in- 
correct. The actual result for the Toshiba 
T3200 was 2.80 seconds, not 2.08. The 
corrected number places the Toshiba on a 
par with the Compaq Portable III, the Ze- 
nith SupersPort 286, and the Mitsubishi 
MP286L for this test. 

The Dolch P.A.C. 286-16, which post- 
ed a time of 2.11 seconds, was the fastest 
80286-based portable machine on the 
NOP benchmark test. PC Magazine re- 
grets the error. 


The correct model number of the C. Itoh 
Triprinter reviewed in this year’s printer is- 
sue (‘‘Dot Matrix Printers: The Market 
Matures,’” PC Magazine, October 31, 
1988) is the 4000, not the 5000 as was stat- 
ed in the review. 


HOW TO WRITE TO PC MAGAZINE 
Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Productivity sec- 
tion for access information). 

All letters become the property of PC 
Magazine and are subject to editing. 
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They’re All 
The Same. 





Thanks to 
SOFTWARE 
BRIDGE. 


Softwara Bridge converts documants 
from one word processing program to 
anothar. Converted documents keep tha 
look and fee! of one created on the target 
word processor—with tabs, indents, 
bold, underline, columns, fonts, foot- 
notes, headers, footers end more— 
everything intact for immediate editing or 
printing. Software Bridge ie the finest 
conversion softwara on the market 
today. 





Converts Directly 
Between: 


WordPerfect Microsoft Word OisplayWrita 
WordStar WordStar 2000 2,3, 44 


Sprint Wang PC Voikswniter 3 
WordMarc Samna CEOwnta 
DEC/DX OCA/RFT DOCAIFFT 


MultMata ASCII" 
* Available in the Software Bridge Combination program. 





Critic’s Choice 


"... @ Tunew 
—Editors of PC 


winner ...” 


agazine 





*... The solution that works 
best for me..." Michael Miller, 
Intoworld 





“Sottware te surprisit Basy to use.” 
Erik Sandberg-Diment, New so at 


Software Bridge— $149, PC DOS Version. 
30-Day Money Back Guarantee. 


Also available for VAX VMS, UNIX, and 
XENIX. 







To order contact your local dealer or call or writa 


iS 


@OMPATIBILITY 
401 N. Wabash « Suite 600 


®ORPORATION 
Chicago, itinois * 60611 + (312) 329-0700 
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PC MAGAZINE @ pO MERE 29) TUS 
1 


When people 
think you 

only make 
mainframes, 
youd better 
have more 
than a good 
line to sell PCs. 





Mention Unisys and 
everyone will probably 
say mainframe. It's 
true we have a proud 


tradition of leading tech- 


nology in that area. 
We also make mini- 
computers, a full line 
of UNIX O/S-based 
systems, and offer just 
about everything 
else you would expect 
from a $10 billion 
international comput- 
er company. 






ie cain CoML —— 
Coo 


oo el SSS 


Including an entire 
family of personal 
computers. 

But we know small 
businesses need to 
know more before they'll 
invest in our line. 

So start with the lat- 
est Intel 80286 and 
80386 technology. Then 
choose from a wide 
range of PC operating 
environments, including 
MS-DOS, XENIX, and 
OS/2, all of which run 
standard off-the-shelf 
software. 

Now add our Software 
Guide to Marketers, 
which lists the dealers 
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2 UNISYS 


and Value-Added Market- 
ers who sell specific 
software applications 
that can solve your 
specific business prob- 
lems. 

Contact us today and 
ask for your directory 
so you can find out who 
sells Unisys PCs and 
small business systems 
in your area. You'll 
discover we offer much 
more than a good line. 
Call 1-800-547-8362, 
ext.91. 





The power of ? 





Give us an inch... 








...and we'll give you 
five outlets, 
a master switch, 
surge suppression, 
noise filtering, 
static protection, 
low voltage indication, 
and a swivel. | 
MasterPiece.Plus 


Master Piece, Kensingtoa, and the Kensington logo are regustered trademarks of Kensington Mictowate Ltd. Also available in 220/240 Volt model © 1988 Kensington Microware Ltd. 





Convenient Master switch powers up your whole 
system. Master LED wams of any damage to your 
surge suppression circuitry. 





Anti-static nameplate dissipates harmful static. 
Unique low voltage indicator wams of dangerous 
low power conditions. 





Additional modem/phone line surge protection 
protects modem and data. Swivel lets you adjust 
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That’s right. Master Piece Plus gives you 
everything you need to protect and organize 
your entire personal computer system by adding 
just an inch and a half to its height. 

Master Piece Plus blends in perfectly with 
any personal computer. Just slide it in between 
your monitor and system unit, and plug your 
equipment into its five outlets for complete 
power control. 

Master Piece Plus offers a convenient master 
switch that lets you power up everything at 
once, and individual switches that let you con- 
trol your peripherals separately. Touch the 
master switch to shut down and you'll never 
accidentally leave anything running overnight. 

Master Piece Plus offers the most complete 
protection available. Its heavy duty surge sup- 
pression circuitry exceeds stringent UL and 
IEEE specifications. Its noise filtering circuitry 
protects against EMI and RFI. Its two protected 
phone jacks protect your modem (and com- 
puter) against surges and spikes on the tele- 
phone line. And its nameplate even dissipates 
harmful static whenever you touch it. 

Master Piece Plus also offers a unique low 
voltage indicator that alerts you when your 
power level drops below the safety of 104 Volts, 
to warm you of dangerous low power conditions. 

Master Piece Plus even offers a hidden swivel 
base that lets you adjust your monitor to the 
most comfortable viewing angle. (Easily detach- 
able if your monitor already has a built-in swivel.) 

Call 800-535-4242 or 212-475-5200 for the 
name Of a Kensington dealer near you. Or 
write to Kensington, 251 Park Avenue South, 
New York, NY 10010. 


KENSINGTON < J. 


Setting new standards 
performance. 


STAR 
NX1000 


Printer 


$169 





CopylIPC Brd Deluxe ..... 
Masterpiece + . eee 
Logitech Scanman 


COMPUTERS 


SCSystems 
Series 88 
XT Computer 


Slide Case Top w/upfront 
keylock, turbo button/led. 
reset button, 150 watt power 
supply, 260K drive, 477- 
10M Hz, 640K. Phoenix Bios, 
AT style keyboard, Limited 
one year warranty. 


$565 





AST Premium/286 





Model 120 ..... $2279 
Model 80 1629 
Model 140X 2479 
BOs 
AST Adv Prem Imb ...... $418 
AST 6Pac Prem 199 
AST Sixpac. 115 
Hercules Grph + 182 





EGA BOARDS 








ATI EGAWonder ........ 

Genoa SuperHiRes+ Ee 
Orchid Designer... .. . 

Paradise 480..... ..... .. 
Paradise VGA +XT .. Call 
Paradise VGA Prof . Call 
Vega VGA......2) 0 ite. Call 
Vega VGA VRAM .... 495 
Vega Fastwright.. .. . 340 


EGA MONITORS 





Princeton U/Syne ... 





NEC Multisyne 2. 
Samsung 
Zenith 1490 


SAMSUNG 


12” Flat Amber 


Monitor 


$82 


HARD DRIVES 


Seagate 125 w/cont......... $ 321 








Seagate 138 w/cont.. ..... 411 
Seagate 30MB w/cont... 294 
Seagate 20MB w/cont....... 269 
Logitech $ 68 
MS Bus Mouse . 99 


US Robotics 2400EXT ..... $ 180 





US Roboties 1200EXT. .. . 108 
US Robotics 2400PC . 160 
US Robotics 1200PC ... 85 
Amdek 410 








Princeton MAX15. Call 
Samsung RGB... ave SAS 
Samsung Amber ............ &2 














C.ltoh 
ProWriter C715 .......... $ 925 
NEC 
P2200 
5200 
5300 
Okidata 
Call on all models. 
Panasonic 
10801/M2. . 164 
10911/M2. . 190 
MODAN nee. sence pcm Call 
Star 
NX-1000. . NB Se Loo 
NX-1000 Color . .. 24 
NX-15.......... . Call 
Toshiba 
821SL .... 500 
341SL ..... .. 674 
BOISNG Ss cictniesn see 1005, 


ACCOUNTING 





DacEasy 3.0 ........ 00.0... $ 54 
DacEasy Bonus 3.0.... .... 
Dollars & Sense . 
Managing Your 3.. 














Carbon Copy Plus .. . 5 
CrossTalk XVI... a9 
CrossTalk MK 4. 115 
PC Anywhere 3.. 98 
SmartCom 11... os GB 




















Clipper. 

Data Perfect P 
DBase WI... 0.0... 375 
DBXL Diamond . 109 
Fox Base + ¢ 
Paradox 2.0...... ays 
QandiaAven .:. « 

Relate & Report 

Pagemnker 3.0 ........... $ Call 
PFS First Pub. 2.0 70 
Venturaieernnadssccekeeennee 495 






Chartmaster .. 


Generic Cad 3.0.... 51 

Harvard Graphics. 272 

[eintshopmeec ss 33 

Signmaster .. ........0..... Call 
No Charge for 

Maslercard “= 

or Visa —- 


LOGITECH 


C7 Mouse 


W/Plus Software 


$68 


Ability:Plisse re 
First Choice ..... es 
Svmphony 2.0 .. 







MS QuickBasic. 


MS Quick C . 60 
Turbo Basic . . 59 
Turbo € 2.0 . Call 
Turbo Prolog 2.0 . 89 



























Lotus 123 .. 

Quattro . 

Surpass .... ; 

VP Planner Plus 2.0....... . 17 
Copyl IPC .... $ 18 
Desqview .. 71 
neta cs 48 
Fastback Plus .. 88 
Formtool........ 52 
Mace.. ... aa 48 
Norton Advanced ......... 72 
Norton Commander 2.0 . 43 
PC Tools Deluxe . 36 
Sidekick Plus... 17 


Sideways Print . 






TDillitiece sopegense 117 
Word Perfect 5.0 219 
Wordstar 2000 Call 
Wordstar Pro 5.0. . 239 
XY 11 Plus 275 





Call For Items Not Listed 


TERMS: No charge for Visa or Mastercard We do not charge your card UNTIL WE SHIP your order Manutacturers warranty applies in all cases, atl warranties are 
handled by the manufacturers We accept Purchase Orders from authorized companies only, for 3 5% above cash price NoCOD orders No refund on opened software 
All prices are subject to change Allow 14 days for personal/company checks Arizona orders add 6 7% tax Add 2% for shipping plus $2 00 for handling ($4 00 
minimum) Please call for shipping charges on atl Canada ang International orders We do not quarantee compatibility All returns are subject to a 20% restocking tee 
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@ JOE DESPOSITO 


VIEWPOINTS 


PC ADVISOR 








Advice on how to solve an EMS dilemma, where to find the full text of PC Magazine in 
electronic form, and assistance in choosing the right backup power supply. 





LIM EMS 4.0 TO THE RESCUE 
I may be reaching for ‘‘pie in the sky,”’ but 
are there any memory expansion boards 
available that can emulate (through hard- 
ware and/or software methods) all three 
memory specifications—namely, extend- 
ed (AT type), expanded (Lotus/Intel/Mi- 
crosoft EMS), and enhanced expanded 
(AST/Quadram/Ashton-Tate EEMS)? My 
immediate need is for mcreased memory 
to use within DESQview (EEMS re- 
quired). However, I do not wish to lock 
myself out from the other options for fu- 
ture system upgrades. 

Paul A. Kalinsky 

Kelso, Washington 


The dilemma you write about was resolved 
when Lotus, Intel, and Microsoft an- 
nounced their expanded memory specifi- 
cation, LIM EMS 4.0. Some of its capabil- 
ities, such as multitasking and program 
code execution in expanded memory, are 
equivalent to capabilities originally devel- 
oped by AST for its enhanced expanded 
memory specification (EEMS). 

If you haven't purchased a memory 
board yet, I suggest you read Winn L. 
Rosch’s feature ‘‘Leveraging RAM with 
LIM 4.0,” which appeared in the October 
11, 1988, issue of PC Magazine. For any- 
one who has one of the older EMS 3.2 or 
EEMS boards, be advised that LIM EMS 
4.0 can runon them if you acquire new de- 
vice drivers. Also, applications written to 
EMS 3.2 are upwardly compatible with 
EMS 4.0. 





In general, memory expansion boards | 
provide both extended and expanded mem- 


ory. You configure a board for extended 
memory, expanded memory, or both by 
Setting switches or using a software setup 
program. 


PC MAGAZINE ON COMPACT DISK 
We are subscribers who are interested in 
computerized information-retrieval on ar- 
ticles in your magazine. Ideally, we would 
like either a topic-oriented and/or a 
‘‘keyword in context”’ type of search on 
articles, preferably resulting in the 
text/graphics itself, or (second choice) a 
reference from which to look it up. 
Lawrence M. Bloom 
Tampa, Florida 


There are several sources that can provide 
you with the information you want, One is 
Computer Library (One Park Ave., New 
York, NY 10016; (212) 503-4400). This is 
a CD-ROM disk that contains the full text 
of PC Magazine and nine other computer 





= Computer Library 
contains the full text of 
PC Magazine and nine 
other computer 
publications, as well as 
abstracts from others. 








publications, as well as abstracts from 120 
other publications that publish computer 
articles, A program called BlueFish 
Searchware is included that will let you do 
the kinds of searches that you mention. 
Note that Computer Library contains text 
only, not graphics. A I-year subscription 
to Computer Library costs $695, which in- 
cludes an updated CD-ROM disk each 
momh., If your computer system lacks a 
CD-ROM player, you can order one with 
your subscription for an additional $635. 
The Sony CD-ROM player comes com- 
plete with controller card, cable, and in- 
Stallation manuals. 

PC-NDX (P.O. Box 1714, Mishawaka, 
IN 46544 ; (219) 256-1045) provides an in- 
dex to PC Magazine for $19. You enter one 
or two keywords and a matching list of ar- 
ticlesicolumns appears, complete with an 
abstract and page numbers. 

You can find a products database and 
an articles database under the Utilities 
menu of PC MagNet. The databases are 
available in three formats: comma-delim- 
ited ASCII, fixed- field ASCII, and dBASE 
Ill. A detailed explanation of PC MagNet 
and how to join is in the May 31, 1988, is- 
sue of PC Magazine (First Looks, page 
46). Future plans for PC MagNet include 
an on-line version of Computer Library. 


UPS, SPS, AND NOW IPS 

1 have an IBM PS/2 Model 80 with an 
8513 color monitor, and I want protection 
from surges and blackouts. I am so con- 
fused with the amps, volts, watts, Hz, VA, | 
and so forth that are required for choosing 


) the right standby or uninterruptible power 
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supply. Could you help me choose the 
right equipment? Also, what do you rec- 


ommend, a standby or an uninterruptible | 


power supply? 
Carlos J. Nazario 
Bayamon, Puerto Rico 


PC Magazine did a roundup of 25 backup 
power supplies in its September 16, 1986, 
issue (‘‘Backup Power: When the Juice 
Stops Flowing"’). In that article Winn L. 
Rosch gives a few simple guidelines for 
choosing a backup system: ‘‘The backup 
power system must have enough capacity, 
measured in watts or volt-amperes (VA), 
to power both your PC and its monitor. 
Backup time is less important. A few min- 
utes of backup power should be sufficient; 
it's just enough time to realize what hap- 
pened, evaluate the situation, and shut 
down your computer systematically, sav- 
ing your data... .The exact power de- 
mand of a computer depends on the num- 








VIEWPOINTS 


ber and kind of expansion boards and disk 
drives installed in it.’ About 400 VA is a 
safe figure for an AT or 386 system. 

A UPS operates continuously from bat- 
tery power, using the line voltage to keep 
its batteries charged. An SPS, on the other 
hand, switches to a battery supply when it 
senses a loss of power. For protecting your 
computer against spikes and surges on the 
power line, a UPS is better. 

At the time, the SPS Editor's Choice 
was the DataSaver 400 from Cuesta Sys- 
tems (3440 Roberto Ct., San Luis Obispo, 
CA 93401 ; (805) 541-4160), which has a 
suggested list price of $695. Among the 
UPS units tested, the MS-300 (formerly 
Micro-250) from imunelec (5000 High- 
lands Pkwy., #150, Smyrna, GA 30082; 
(404) 434-3493) got the Editor's Choice 
award. The MS-300 retails for $1,050. 

Not to confuse the issue, Elgar (9250 
Brown Deer Rd., San Diego, CA 92121; 
(619) 450-0085 ) has a new product in this 











category called an IPS (for intelligent 
power supply). The IPS 400+600 pro- 
vides 400 watts of battery backup and an 
additional 600 watts of conditioned power 
for auxiliary equipment. Internal spike 
and noise protection circuitry as well as 
five output receptacles come standard with 
the unit. “'Intelligence’’ is packaged in the 
form of Elgar’s Failsafe software pro- 
gram. When power fails, Failsafe has the 
ability to automatically save data and exit 
the application program. When power is 
restored, Failsafe can reboot the system 
and continue the application that was in- 
terrupted. The suggested retail price of the 
IPS 400+ 600 is $745; cost of the Failsafe 
software and cable is $195 ($245 for the 
LAN version). 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016. Pt 


SOUNDS FISHY! 


Improve The Brooklyn Bridge? | 

























No Aggravation: The 
Brooklyn Bridge uses 1-2-3" 
style menus for the novice and 
DOS commands for the more 
experienced user, The menus 
are in a powerful file manager 
allowing you to view both 


local and remote files i ¢ 
local and remote files ina er 
wae 
















| ; See us at 
© COMDEH/Fall '88 


West Hall 1044 
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and plotters via 
The Brooklyn Bridge. 


WAlTh CHAME STSTSMS 
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top” 50-foot Universal Cables 
are available for $30.00. See 
your local dealer or call 
White Crane Systems at 
404-394-3119. 


See 5 

(6005 Peachtree ed Soules 
Noreress, George 2008? USA 
A038, 


TTD ROURTYS BRIDGE the Whase Crane Sasero tr 
begs and W411 LE CRANE SYSTE MGR ate orackrmars od 
White Crane Pesaro ine Neerran Conaga tb A LEM 
BS. Sra tracemarh of FAM 





Yes! If you're talking full-screen, dual-directory User Choice: The Save Time: Run tedious | 
about The Brooklyn Bridge” display. Point-and-shoot Brooklyn Bridge even gives chores on your remote com- | 
Version 2 from White Crane operations provide easy disk you a powerful DOS utility uter through The Brooklyn 
Systems. It’s the world’s lead- navigation with over 100 package. These utilities let ridge which equips you 
ing file transfer, printer sharing functions like file tagging you work with multiple files with dual independent pro- 
and file management utility. and sorting. on a single command line. cessing power. 

It works with all IBM com- They also provide you with : 

pox desktops, laptops and fast, easy alternatives to the eae neaing y i tall 

\/ 2s. This is not just another old back-up method. Bridge. It’ ¥ 

fish story! The Brooklyn ge. It spackaged com. 

Bridge was chosen by John Save Money: Access plete with an 8-foot Universal 

Dene PC Magazine. 95 remote printers and other Cahle, 5.25- & 3,5-inch disk- 

“The Best of the Utilise” peripheral devices like ettes and manual for just 
tape back-up systems $139.95. “Desktop to Desk- 











No Matter How It's Protected 
Be Sure You Can Back It Up. 


Several products can back up protected 
software. But only two are tough enough to 
handle even the trickiest protection schemes. 

Copy II PC; for just $39.95, backs up 
more protected software than any other program. 
What’s more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to use” And now, 
with our menu-driven Noguard, it’s a snap. 
Copy II PC easily handles Lotus 1-2-3 and over 
100 other top-selling programs. 





Now removes 
Superlok, Everlok and 


For the ultimate solution, try the Copy II PC Prolok copy proectins 
Deluxe Option Board. For just $159, it gives you the same advanced 
technology used by commercial disk duplication firms. 


sna PMO 2 PC Magazine reported it “could not find a 


Bare ~ 






program this board couldn't handle’ It’s so 
a cowerful, in fact, it even lets you read and 
write Mac data files in a IBM PS/2 Model 25 
or 30, or aPC or AT with a 3.5” internal drive. 
No matter how it’s protected, be sure you can 
back it up. For the dealer : 
a nearest you, or to order Central R oml 
~" direct, call (503) 690-8090, Softwar C 


INCORPORATED 
M-FE 8 a.m. to 5 p-m. 15220 NW. Greenbrie xP, #200 


averton, Oregon 


97006 
(West Coast time). (503) 690.8090 


Copy IP 
ce 11 PC Deluxe Option Board 


Copy 11 PC® and Copy IT PC Deluxe Option Board are trademarks of Central Point Software. All other company and product names are trademarks of the company or manufacturer respectively. 
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EVERYBODY 


But they're not all switching 
to the database management 
system you might expect. 

In a recent industry 
survey,” two-thirds of the 
respondents who intended 

uy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci- 
dentally, two-thirds of recent 
R:BASE” buyers have used 
another DBMS before. 


Why are they switching 
to R:BASE? 


Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users find that 
the friendly facade of other 
software is fine for questions. 
But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE, you 
can handle all your data 
management (not just queries) 
without learning a single 
command. Our Prompt By 
Example (PBE) lets you point- 
and-pick, then R:BASE does 
the work. 








When you find that youre repeat- Data is data, but 

ing yourself, you automate simply by record- information is power. 

ing your actions in a macro file. a 
Or use our application generator R:BASE gives you that power. 

to quickly create complete, correct business And even impartial judges seem 


programs without touching a line of pro- to agree: PC Magazine, So ee igest, 
gram code. Datapro and InfoWorld all just gave 





IS DOING IT. 


R:BASE their highest marks. ) And networking is free for up to three 
Because to its ease-of-use, users. It's also easy, so any single-user 


R:BASE adds speed, functionality PC application can be run on a multi-user 
and data integri ete in a combination | LAN with a single command. And our 
it 






you dontt get with dBASE, Paradox, (UNH.WI{§ advanced concurrency control, unlike 
DataEase, Oracle or any of the earlier-generation auto-refresh 
other contenders. in other DBMSs, won't bring your 


R:BASE is optimized for (FSS°USQKELE=@ network to its knees when you 





speed, with an intermediate code expand with our Six-Pack or 
compiler that makes your appli- Network Unlimited versions. 
cations sing, And a true com- 0S a 
pers om es way Clerteaparo © 4pplications tharjust 
You can use its English- es _ S 
based language in command 1 R:BASE is the second-largest sell- 


mode, to modify programs V/A ing PC DBMS in the world, and it’s 
R:BASE writes for you, or to WORLD backed by all the training, service 


write rat own solutions from scratch. and third-party support you'll ever need. 
imple menus, prompts and It's providing end-users with the 
our acer -the-screen” techniques make information they need in large businesses 


sophisticated and small. On stand-alone PCs and in 
screens, forms and —_ networks sharing data with minis and 
reports quick and mainframes. In insurance and real estate 
easy tocreate.With companies, factories and universities, 


R:BASE forms, you —- government 
can view and offices and the DO IT. 
update data from storefront down . 


several tables at the _ the street. 










same time. Create Check out | is i Se 
computed fields. Include scrolling regions what R:BASE | wa 
so you can work with all the data from can do for you | DACE 
other tables. Add rules for data integrity. with your local R PAOD 
And R:BASE is relational, so your —_ dealer, or write: as 
rules stay with the tables—applications Microrim, Inc., { Bz Er 
can't avoid or change them. And forms P.O Box 97022, - 


can be set up to cascade changes through = Redmond, 

related tables. So you can trust the infor- WA 98073- 

mation you at 9722. ‘ 
We also give you an SQL imple- & 

mentation that even novices can use to Call 1-800-624-0810 today. 

create simple yet powerful queries. “fdicisand serves menioneae nox © Mew. eA 
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AUS TIN 


My) ) 


. A 
JF 


COMPUTER 
SYSTEMS 


oT 


Austin Computer Systems: Heavy on 
Power and GE Service, Light on Price 


| Standard Features: 
* Intel 80386 Double Sigma 
Processor runs 20 MHz 


Perlormance 

¢ American Made Mother- 
board Expands to 8 MB. 
32 Bu RAM 

¢ 64K Static RAM Cache 
@35 Nanos 

¢ 1-32 Bit, 6-16 Bi, 
1-8 Bit Slots 

* Desk lop Chassis 
— ‘Tower Optional — + 

* Dual Floppv/Harddisk 
Controller 

3.5" 144 MB or 5" 
Floppy Disk Drive 

* Keytronics Enhanced 101 
Keyboard . 

* 2 Serial Ports & 1 Parallel Port 

* Clock with Battery Backup 

° 80287 & 80387 Math Co- 
Processor Support 

* Users & Technical Reference 
Manual 

* Buill-in Setup & Diagnostics 
Program 

+ Fully DOS 4.0 & OS/2 
Compatible 


os 


Tears 
a re A} 


¢ Mitsubishi VGA Color Monitor 

* VGA 640-480 Analog Display 
Adapter 

¢ 380 MB 28 mls Fast Access Hard 
Drive 

* 1 FUL. MB of 32 Bu RAM 

°GE | Year On-Site Service _ 
Contract " 


ee 


1.2 MB 


Complete as shown 
S/S [2 a a 

T0150 ee0xen 
ja [$3295 |s3605 |s3705| $2005 | 


= 


= wr $4995 | 5995] ssaos | s5605 | 


“ALL HARDOAIVES ARE FAST ACCERD = 49 MLE os LESS 


$3995° © 


¢ Musubishi EGA Display Monitnr 

* Paradise EEGA Autoswiich 
Display Adapter 

* 40 MB Fast Access Harddisk 

* | FULL MBof RAM 

¢ Supports EMS LIMM 4.0 
Standard 

*GE 1 year On-Sire Service 
Coptracd 


$2295 


Complete as shown 
ee 
a = os 
a Al 


“ALL MARDDRIVES ARE FAST ACCENS < 46 LS or LESS 


MIPS Test and Bottomline: 
Performance You Can Really Count On 


AUSTIN 286 /12.5 BOTTOM LINE 


CALL AND ORDER TODAY! 


1-800-752-1577 


Fax (512) 454-1357 Do 


SS Seer) 
Overseas (512) 458-5106 


MONDAY-FRIDAY: 8AM~7PM CENTRAL 
SATURDAY: 10AM~SPM 


AUSTIN 


COMPUTER 
SYSTEMS 


7801 N. LAMAR + SUITE E-198 
AUSTIN, TEXAS 78752 


, AUSTIN 386 MIPS 


4.33 


tam ALB aa 
SAODEL 30 SYSTEM | gee 2B: 
imam ma Og 


, ;AUSTIN 286 MIPS 


2.09 2.01 


© True Intel £2.5 MHz 
80286 Processor 

* Dual Floppy/Harddisk 
Controller with 1:1 Inter- 
leaving & 32K Harddisk 
Cache 

¢ Western Digital Mother- 
board Expands to 4 MB, 
16 MB total 

¢ Shadow RAM buffers 
slow BIOS into Fast RAM 

© 3.5” 1.44 MB or 5% ° 
1.2 MB Finppy Disk Drives 

* Phoenix BIOS 

* Keyironics Enhanced 
101 Keyboard 

¢ 2 Serial Ports & 
1 Parallel Port 

¢ EF PS/2 Mouse Pori 


) * Clock with Ballery Backup 


* 80287 Math Co-Processor 
Sockel 

* FCC Class B Approved 

¢ Users & Technical 
Reference Manual 

* Diagnostic & Utility 
Programs 

* Fully, DOS 4.0 & OS/2 
Compatible 


AUST WTRA- compe 
FEATURES 206 12.5 COMP CLUB CMO TOO | ADO 
service inciated 





IBM, AL, OS/2, AND PS/2 ARF TRADFMARKS OR REGISTERFD TRADEMARKS OF THE IBM CORPORATION. OTHER BRANDS AND PRODUCT NAMES ARE 
PRADEMARKS OR REGISTERED TRADEMARKS OF THEIR RESPEC FIVE HOUDERS PRIGES AND SPECIFICATIONS ARF SUBJECT TO CHANGE WILHOUT NOTICE. 
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FIRST LOOKS 






BY WINN L. ROSCH 


Not with a bang but with just a 
little catalog entry does the first 
Micro Channel—compatible 
computer enter the PC market. 
Low-key and unassuming, 
Tandy’s 5000 MC is a powerful 
competitor to IBM’s Model 70. 
Compared with more-con- 
ventional computers, the 
$4,999 Tandy 5000 MC rates as 
a medium-performance, small- 
footprint 20-MHz 80386-based 
PC. To match the fast 80386 of 
the 5000 MC to its slower 100- 
nanosecond main memory, 








The Tandy 5000 
MC ships stan- 
dard with a full 
assoriment of l1O- 
ports, including 
a connection for 
a VGA monitor. 
Tandy put the mi- 
croprocessor 
and static-RAM 
controller on a 
proprietary 32- 
bit board. 


EISA Takes on IBM’ Ss Micro Channel 


BY MARY KATHLEEN 
FLYNN 

Like politics, competing against 
IBM can make for strange bed- 
fellows. The nine PC compati- 
ble makers that recently formed 
the Extended Industry Standard 
Architecture consortium usual- 
ly focus their campaigns on 
each other. But, in their efforts 
to wrest the future of the PC in- 
dustry away from IBM, their 
common opponent is IBM's 32- 
bit Micro Channel architecture. 

Only hours before IBM in- 
troduced its PS/2 Model 30 286, 
its reentry into the AT-bus mar- 
ket, the EISA consortium an- 
nounced specifications for its 
own 32-bit multimastering bus. 
Dubbed the EISA bus, the new 
architecture promises to offer 
the advantages of IBM’s MCA 






















| without sacrificing compatibil- 
, ity with the AT, or industry 
| standard, bus. 

The consortium members 
| list reads like a Who's Who of 
compatible-maker heavy- 
weights, featuring Compaq, 
Hewlett-Packard, Tandy, and 
Zenith. All the major players in 
the industry, with the obvious | 
exception of IBM, have an- 
nounced support for the EISA | 
specification. Those companies 
include Intel, which is defining 
the chip level of the EISA speci- 
fication, and Microsoft, which 
has announced OS/2 support for | 
EISA machines. 

Whether or not this unprece- 
dented show of industry solidar- 
ity signals an end to IBM's near- 
autocratic leadership role is un- 
clear. The full impact of the | 
EISA specification, or lack | 








thereof, will remain unrealized 
at least until the first EISA- 
based machines begin to hit the 
market toward the end of 1989. 
All that is certain at this point is 
that the battle is on, and the 
stakes are high. 

The allure of both the EISA 
and the MCA lies in their sup- 


port of multiple bus mas- | 


ters—processors that are incor- 
porated into the design of 
adapter cards and are capable of 
temporarily taking control of 


the bus to transfer data, freeing | 


up the CPU for other tasks. At 
least in theory, multimastering 
bus designs will deliver perfor- 


| mance unheard of by today’s 


standards. 

Neither the MCA nor the 
EISA bus will offer buyers sub- 
stantial advantages until OS/2 


(continues on page 34) | 
@ EISA vs. MCA: Which Is Better? See Page 35. 
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Tandy Ships First MCA Compatible: 
9000 MC Features Five MCA Slots 




















| Tandy uses an Intel 82385 cache 
controller coupled to a 32KB 
static-RAM cache. A socket is 
provided for the addition of a 
20-MHz 80387 numeric co- 
processor. 

The physical and electrical 
arrangement of the 5000 MC 
marks a notable break with tra- 
dition. Tandy puts the prime 
processing elements—the mi- 
croprocessor, coprocessor, 
cache controller, and ca- 
che—on a proprietary 32-bit ex- 
pansion board. 

Main memory is also ban- 
ished from the system board cir- 
cuitry, using two additional pro- 

(continues on page 36 








COMPAQ SLT/286 
First Compag laptop features 
backlit VGA display .2000036 
TEXTRA 5.2 

$70 package adds page 
TASKNET 

Puts underutilized PCs to 




















Interactive city maps pinpoint 
addresses, coordinates ....48 


THE NORTON 
COMMANDER 2.0 

Views dBASE, Lotus 1-2-3 
fUleS cccccsccsceanstessccsass04 


TURBO PASCAL 5.0 
Integrated debugger tops list 
of new features sssssssessee 
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EISA 


‘continued, e 33) 





and its multitasking applica- 
tions, written to support multi- 
mastering, come into their own. 
That means a 2- to 3-year wait. 







chief gripe against the Micro 
Channel isn’t performance. Ac- 
cording to EISA members, it 
isn’t even IBM's 5-percent 
MCA royalty. What does have 
the EISA group up in arms is the 
MCA'’s incompatibility with the 
AT. PCs based on the AT bus 
still account for the fastest- 
growing segment of the PC mar- 
ket, and the majority of today’s 
applications don’t require the 
performance benefits of multi- 
mastering. The EISA bus, the 
so-called Gang of Nine argues, 
is an ‘‘elegant transition,’* like 
the 16-bit AT extension bus was 
for the 8-bit XT. EISA ma- 
chines, the consortium mem- 
bers point out, will allow buyers 
who want 386 performance to 
stick with their AT peripherals 
while also providing the option 
of upgrading to bus-mastering 
peripherals. 

Despite their problems with 
MCA, however, most of the 
EISA companies say they will 
provide Micro Channel prod- 
ucts if their customers want 
them. (Compaq says it will not.) 
After over a year of R&D on the 
MCA, most of them sound pret- 
ty well poised to deliver those 
products. 









































At least one compatible maker 
plans to offer two product lines, 
one based on the Micro Channel 
architecture and one on the Ex- 
tended Industry Standard Archi- 
tecture. Tandy recently began 
shipping its 5000 MC—the only 
non-IBM MCA machine avail- 
able today. (Sce First Looks, 
page 33 in this issue.) The EISA 
member also plans to roll out an | 
EISA box, probably in the third 
quarter of next year, 

Tandy’s director of market- 
ing, Ed Juge, anticipates the 
emergence of two markets for 
the high-performance buses. He 
defines the Micro Channel mar- 
ket as those Fortune 500 MIS 





The EISA consortium’s | 


The technical merit of the 
EISA specification itself will 
surely play some role in deter- 
mining the bus’s success (see 
related story ‘‘EISA vs. MCA: 
Which Is Better?”’ page 35), but 
most of the industry agrees that 
the two architectures offer 
roughly the same performance. 
The question becomes, Which 
will gain acceptance? 

If the number of industry 
supporters is any indication, the 
Extended Industry Standard Ar- 
chitecture consortium is doing 
very well. More than 80 compa- 
nies have hopped onto the EISA 
bandwagon. 

Board makers, who repre- 
sent the first level of accep- 
tance, are delighted by the EISA 
announcement. For them, EISA 


means the first standard 32-bit | 


bus extension with widespread 
industry support. Until now, 
compatible makers such as 
Compaq, Tandy, and Dell each 
insisted on its own 32-bit bus 
extension. And, while MCA 
gave board makers the hope of a 
Standard, satisfaction over 
MCA product sales is mixed. 
Tecmar, which has an- 
nounced support for EISA, says 
that Micro Channel products 
now account for 20 percent of 
the company’s business. Ac- 
cording to Dan Lucarini, Tec- 
mar’s director of marketing, the 
company has shipped 25,000 
MCA boards in the last 12 
months. IBM, Lucarini adds, is 





Tandy to Ride All Three Buses 


—Mary Kathleen Flynn 


Tecmar’s biggest client. 


shops that view PCs as a small 
piece of a large plan. The EISA 
bus will be aimed at users who 
don’t want to depend on a single 
source for hardware and who 
don't see their PCs as main- 
frame extensions. 

Tandy’s Juge cautions, 
“There's nothing you can do 
with either [the MCA or the 
EISA machines) today.’’ But 
some of IBM's and Tandy’s 
customers are already planning 
for the future. IBM claims to 
have shipped 1'4 million MCA 
machines, and Juge reports that 
early retums on the 5000 MC 
exceed company expectations. 
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(Percentages based on unit sales} 


~~ = 1987 PC Market 

_§,. Share: How the EISA 

~ Consortium Stacked 
Up Against IBM 


EISA Consortium 
Source: Intemational Data Corp.. Framingham, Mass. 


45% 



































Figures based on worldwide PC-compatible sales throughout 1987. 


Steve Hui, president and 
CEO of Everex, describes the 
Micro Channel as a ‘‘nonevent 
for the growth of our compa- 
ny."” He estimates that less than 
15 percent of the boards Everex 
has sold in the last year are Mi- 
cro Channel—based. Everex 
plans to build EISA computers 
as well as EISA add-in cards. 

Hauppauge has put its Micro 
Channel replacement board pro- 
ject ‘‘on the back bumer,”’ re- 
ports president Ken Auuperle, 
who is currently reviewing the 
EISA spec and licensing agree- 
ment. 

Some EISA supporters, such 
as Intel’s product line manager 
Brian Ekiss, assert that back- 
wards compatibility will allow 
board makers to ‘‘put their ef- 
forts into designing the next 
generation of cards.”* 

In the final analysis, howev- 
er, it is buyers who will decide 
the fate of the EISA bus. Total 
sales combined, the consortium 
members sold more PCs last 
year than IBM (see chart ‘987 
PC Market Share,”’ this page). 
But those sales figures won't 
necessarily translate into EISA 
vs. MCA sales. 

Early indications put the 
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price of initial EISA-based ma- 
chines near that of IBM's 386- 
based MCA systems, leaving 
little financial incentive for buy- 
ers to turn their backs on IBM. 
The decision, then, will depend 
on other factors, such as avail- 
able add-ins and buying philos- 
ophy. 

Large corporations that have 
invested a considerable amount 
in IBM equipment and IBM’s 
future connectivity solutions 
will stay with IBM and MCA. 
The battle, then, will be for the 
remainder of the market. 

Of course, IBM can employ 
several strategies to influence 
the outcome. Dropping royal- 
ties on the Micro Channel, 
opening up the specs, and low- 
ering the prices of its PS/2 ma- 
chines even further would help 
win MCA more support. Big 
Blue could even come out with 
its own EISA box, although 
Chet Heath, the principal archi- 
tect of the Micro Channel, as- 
sures us that's one move that 
IBM won't make. 

Whatever IBM docs in re- 
sponse to the EISA bus, the user 
wins. At the very least, the 
EISA announcement puts one 
more bus on the ballot. PC] 





EISA vs. MCA: Which Is Better? 


lah ANALYSIS 
BY STEPHEN R. DAVIS 
AND KEN A. STROUD 


If the acceptance of one stan- 
dard over another were based on 


technical considerations alone, | 


the world would be a much dif- 
ferent place. Factors having lit- 
tle to do with technical excel- 
lence often determine which 
standards survive. Still, the 
technical merits of the Extended 
Industry Standard Architecture 
specification will play a role in 
the success of the compatible 
makers’ Micro Channel archi- 
tecture alternative. 

The most significant ad- 
vance of the EISA bus over its 
AT predecessor is support for 
up to seven bus masters, allow- 
ing addition of as many as six 
bus-mastering adapters. This 
multiple bus mastering allows a 
hard disk controller, for in- 
stance, to manage the actual 
data transfer to and from the 
disk, leaving the system CPU 
free for other tasks. AT cards 
may have CPUs of their own, 
but they may not compete for 
access to the bus. The MCA 
also supports seven bus mas- 
ters, but in existing PS/2s the 
motherboard CPU cannot ac- 
cess its own memory while the 
bus is being controlled by an- 
other bus master. 

The EISA bus allows bus ac- 
cess to as many as eight Direct 
Memory Access (DMA) con- 
trollers. Single-cycle 32-bit 
data transfer using the full 32- 
bit address space delivers an ef- 





fective burst rate of 33 million 
bytes per second. This number 
is reduced slightly for large 
transmissions by competition 
with the dynamic memory re- 
fresh. 

DMA in existing MCA ma- 
chines runs at a rate of 200 
nanoseconds per transfer, yield- 
ing alower DMA rate of 20 me- | 
gabytes per second. After arbi- 
tration is calculated in, the 
effective rate is closer to 18.7 
megabytes per second. This is 
nota limitation of the MCA bus, | 
however, but of today’s hard- 
ware designs. An MCA bus 


master card could be built capa- 
ble of transferring data with a 
slave card at rates of at least 66 
megabytes per second. 

With multiple processors 
and DMA chips vying for ac- 
cess to the bus, architectures 
suchas EISA and MCA must in- 
clude a bus arbitration scheme 
to guard against conflicts. The 
EISA bus arbitration is imple- 
mented in hardware on the 
motherboard. This enables de- 
signers to know exactly how 
long it will take their devices to 
gain access to the bus resources. 

The EISA rotates in round- 


the DMA channels can be repro- 
grammed to different priorities 
at different times during pro- 
gram execution. 

The EISA allows the config- 
uration of resources on the bus 
with jumper switches on the 
card or via software. Each of the 
15 slots on the bus is assigned an 
address for a 32-bit product 
identifier. Configuration files 


supplied by each manufacturer | 


are used by the software to con- 
figure and initialize the board. 
The dedicated I/O address for 
each slot allows multiple identi- 
cal cards to run on the EISA bus 


or EISA vs. Micro Channel: 
Aaa Functions and Features 


AT-compatible 
Expansion board size 63sq in 
Auto system contiguration O 


Multiple bus masters Oo 
Arbitration method 
Shared interrupt supppon =O 

Interrupt trigger Edge 


Bus speed 8MHz 
Data path width 8, 16 bits 
Address path width 24 tts 
Standard data transter rate 
Maximum data transfer rate 


OMA support 8 16-1 


Maximum OMA transter rate 


O-No 


@ —Yes 


robin style between the three 
types of bus requesters—bus 
masters, DMA controllers, and 
the Memory Refresh Control- 
ler. Arbitration among the 
DMA channels is on a strict pri- 
ority basis, with the highest pri- 
ority request getting the bus. 
Arbitration among bus masters 
is on a round-robin basis with 
one exception—in order to en- 
sure compatibility with the AT 
bus, the system CPU always re- 
ceives the control it requests. 
The MCA implements a dis- 
tributed local arbitration that is a 
much more flexible and more 
software-configured system. 
Each card must decode the arbi- 
tration signals and control the 
bus accordingly. Even some of 





Centralized 


4MB second 
5 §MB second 


2MBisecond 


63 sq in 
Optional 


e 

Centralized 

e 

Level or edge 
8 MHz 

16, 32 bits 

32 bits 

16 7MB second 
33MB'second 


8, 16-, 32-bit 
3GMB/second 


Level 


10 MHz 

16. 32 bits 
24, 32 bits 
10MB’second 
20MB'second 


8-, 16-bt 
5MB:second 





without I/O conflicts. 

Software board configura- 
tion is not optional on the MCA. 
Critical setup parameters are 
stored in battery-backed RAM. 
Manufacturers are assigned 
unique identification numbers 
for each card by IBM so that 
cards may be uniquely identi- 
fied at power-up. The MCA 
provides a means of accessing 
several identical cards through 
software configuration at pow- 
eT-up. 

The EISA bus can support 
level or edge-triggered inter- 
rupts, thus supplying a mecha- 
nism for shared interrupts. 
MCA cards have a bit in their 
POS register that is set when the 
card gencrates an interrupt. This 
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bit is reset by the service routine 


' software. Several cards can use 


the same interrupt, and the ser- 
vice routine can determine 
which card generated the inter- 
rupt via this bit. 

The EISA bus is very power 
generous, specifying 22.5 watts 
of 5 volts per slot. With 15 slots 
and an estimated 10 amps for 
the motherboard, a 400-watt 
power supply will probably be a 
minimum. Power usage on the 
MCA is much more limited. 
Two amps of 5 volts, 175 mil- 
liamps of +12 volts, and 40 
milliamps of -12 volts is all that 
is available per 32-bit slot. 

The EISA bus extension has 
been implemented by adding an 
additional connector beside the 
standard AT connectors. While 
this design retains compatibility 
with present AT cards, it leaves 
a lot to be desired from an elec- 
tro-magnetic interference 
(EMI) standpoint. 

Numerous and carefully 
specified power and ground 
planes give the MCA excellent 
EMI characteristics. The only 
part of the interface that is not 
shielded is the connector. Lay- 
out of the MCA connector sig- 
nals also shows a superior de- 
sign. AC ground signals are 
spaced every four pins on each 
side of the connector. This lay- 
out ensures a low level of signal 
crosstalk, allowing a higher the- 
oretical data transfer rate. 

The EISA boards are the 
same size as AT boards, some 
63 square inches. MCA cards 
measure about half that size. 
But, with today’s surface- 
mount technology, card size be- 
comes a secondary issue. 

The bottom line? On a per- 
formance level, EISA-based 
machines and their bus-master- 
ing adapter cards should com- 
pare favorably with today’s 
PS/2s. From a technical stand- 
point, however, the EISA speci- 
fication falls short of the MCA, 
primarily because of its growth 
limitations. The EISA features 
that allow compatibility with 
the AT bus also limit perfor- 
mance gains over the current 
specification. The MCA’s. 
cleaner and more flexible de- 
sign, on the other hand, will al- 
low IBM to design higher-per- 
formance MCA implementa- 
tions into future PS/2s. PCr 





Tandy 5000 MC 
{continued from page 33) 


prietary connectors. Each of the 
two memory boards holds eight 
Single In-line Memory Modules 
(SIMMs), either of 256K or 
IMB rating. All SIMMs must 
be the same in a single system, 
permitting system capacities of 
2, 4, & or 16MB. One board 
with 2MB is standard. 

The odd, almost chevron- 
shaped system board holds only 
expansion slots and support cir- 
cuitry. None of the notorious 
Micro Channel VLSI chip sets 
is used. Overall, construction 
was very good, some of the best 
work that Tandy has done. 

Of the eight expansion slots 
in the system, only five are 
available for third-party acces- 
sories, and all of these are 
equipped with Micro Channel 
connectors. Two use the full 32- 
bit bus, two are plain 16-bit, and 
one adds the VGA Feature. 

In our evaluation machine, 
one 16-bit slot was filled with an 
optional Adaptec hard disk con- 
troller. The floppy disk control 
circuitry is built into the system 
board, along with parallel and 
serial ports, VGA video, and a 
mouse port. All connectors fol- 
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FIRST 


low the PS/2 standard: 25-pin 
male D-shell for serial, 25-pin 
female D-shell for parallel, 15- 
pin high-density D-shell for 
VGA, and miniature 6-pin DIN 
for keyboard and mouse. 

Mass storage adds refresh- 
ing options when compared 
with the IBM desktop PS/2s. 
Beneath the two side-by-side 
3¥%-inch drive bays are an over- 
and-under pair of 54-inch half- 
height bays. Standard equip- 
ment puts a 1.44MB high- 
density 34-inch floppy disk 
drive in the top right. The evalu- 
ation machine was also 
equipped with an optional 
84MB Rigidyne 3'%-inch hard 
disk. Connectors are provided 
so that a second floppy disk 
drive can use either the 32-inch 
or 5%-inch connection scheme. 

The 5000 MC is paired with 
anew Tandy keyboard, which 
follows the IBM 101-key Ad- 
vanced layout. This keyboard 
delivers a good feel coupled 
with a light, almost too-sensi- 
tive touch. 

Unlike the IBM PS/2 design, 
the 5000 MC is not totally free 
from setup jumpers and DIP 
switches. Several switches are 
used for indicating system 


memory size. Another jumperis | 


Benchmark Tests:Tandy 5000 MC 
vs. Compaq Deskpro 386/2Qe and - 


ES) 20-MHz IBM PS/2 Model 70-121 





LOOKS 


provided to clear the CMOS 
configuration memory. Other- 
wise system setup is accom- 
plished using a Reference Disk- 
ette that’s included with the 
system. 

The important question 
about the first Micro Channel 
compatible is, of course, how 
compatible it is. The 5000 MC 
falls short of perfection. 

The important part of the 
system—its Micro Channel ar- 
chitecture—worked fine with 
several memory and multifunc- 
tion expansion boards. Note, 
however, that no currently 
available Micro Channel boards 
take advantage of the system’s 
bus arbitration. The VGA sub- 
system of the 5000 MC system 
board fell short of complete reg- 
ister compatibility, however, 
scoring about at the level of the 
last generation of third-party 
VGA boards. 

Our evaluation machine also 
demonstrated an inability to run 
the PC Labs extended memory 
tests, although it was capable of 
running extended-mode pro- 
grams like Microsoft Win- 
dows/386. Tandy attributed this 
problem to an early version of 
the system's Phoenix BIOS. 

The Tandy 5000 MC is a 
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Tandy 5000MC OC; 
Tandy Corp. - 
1700 One Tandy Center - 
Fort Worth, TX 76102 *' 
(817) 878-4969 <0 
List Price: $4,999 for base 
system, $6,499 with } 


worthy competitor to IBM’s 20- 
MHz Model 70, delivering 
equal performance and good 
(but not perfect) compatibility. 
Its roomier case and extra op- 
tion of internal 54-inch drives 
make the 5000 MC a better 
choice for the office in transi- 
tion between PC bus and Micro 
Channel architecture standards. 
Its obscurity will likely be onl 
temporary. 


T he Tandy 5000 MC lags behind the Compac 386/206 and 
the 20-MHz IBM PS/2 Model 70-121 in hard disk throughput, 
. despite an 18-millisecond random access time. Its processor - 


and memory test performance is comparable to that of the 
Compaq and superior to that of the IBM. 


Times 00S File DOS File 


Performance 
{Times given in seconds) 


20-MH2 IBM PS/2 Model 70-121 
Compaq Deskpro 386/20e 
- Tandy 5000 MC 


3.13 
2.91 
2.90 


The 80386 instruction iflx benchmark 


memory and ireats it as a series of 64- 
byte records. Then, 16,384 random 
secords are read into and written from 
this memory. The result shown is the 
average of the read and write times. 





PC MAGAZINE 8 OREN EE a la 


BASICS BASICS Il DECORATIVE 
Roman Roman italic Coop 


Helvette Amertype Abbey 
Rockland [big City Beget 
Chancelor Optimis Oma 


BOOK # SANS SERIF FIXED 
Garamet Avanti Courier 
Basque Gillies Prestige 
Centrum Olivia Letter Gothic 
Palatine Galaxy Line Draw 


lyphix LaserJet fonts A Special Offer: 
n save you hours 0 ef CC A set of four Glyphix fonts 
of downloading, costs just $99.95. Now you can 


megabytes of storage and afford to add professional style 
thousands of dollars. And ont ‘al. and impact to all of your 5.0 
they're simple to use in documents, letters, memos, 
WordPerfect 5.0 because of our unique font reports and presentations. 
management software. Start building your LaserJet font library today. 


Glyphix fonts are generated “on the fly” from Order the Glyphix WordPerfect 5.0 Font 
within WordPerfect. Just pick your fonts from the Manager and any set of four Glyphix fonts 
5.0 font menu and when you print, your selections ‘ at our regular price and we'll send you a 








are created and down-loaded to the printer, in second set of four fonts, absolutely free! 
seconds. Don’t wait, this offer ends Dec. 30, 1988. 

WordPerfect’s new font menu supports up to (— Bee nse eoe noe ae =| 
256 fonts because the bigger your LaserJet font ‘ ow 800. 537-93 33 = 
meee ae laa take IN DELAWARE CALL (302) 429-8434 “ C ) | 

Glyphix fonts work right alongside Bitstream wordt ! one I 
and Hewlett Packard soft fonts and that’s eso, ——— 
important because using the right typeface canbe —! cae RS seta ae 

i 7 i Gyphix Foot Dis item. te 
as important as choosing the right words. ann re set peplafe la aig A Sue produc cary I 
‘Glyphix fonts require an IBM PC, AT, XT, PS/2 or compatible with 64K RAM; a hard drive: I E bear 3 95 
LaserJet Plus, Series Hl or compatible printec MS-DOS 2.0 le Gitex ts you pri | Citsed Foo $995 | 
pe nah dt dh a le cto cl without addihonal 

Sor Microech Word and Word Peroct 4.1 ] Glyphs pee cal | 

43450. iphs to wo wh not popr vo pace rs Co PO. Box 219 Rockdand, DE 19732 1 


‘Glyphix is a trademark of SWFTE Intemational, Lid. All other products are trademarks and/or registered trademarks of their manutacturers © Sette Intemational, Lid 1988 
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Compagq’s First Laptop Packs VGA 


Display, Runs 3 Hours on Battery 


BY GUS VENDITTO 


For years Compaq said it 
wouldn't sell a laptop until it 
could build a screen that wasn’t 
shackled with shortcomings—a 


= Pn 

screen that worked in poor light- 
ing, could generate decent 
graphics, and didn’t slow down 





[77,3 Benchmark Tests:Com 


an otherwise fast machine. 

Compag didn’t lie. 

The Compaq SLT/286 is the 
first portable with VGA graph- 
ics, and the screen races at 
world-class speeds. Sixteen 
shades of gray emulate the VGA 
color spectrum. 

Fluorescent backlighting of 
the liquid crystal display means 
you'll never have to squint, 
even on a dark train. The fluo- 
rescent tubes cast a visible out- 
line, and some graphics have 
tracers, similar to other laptops, 
but these effects are minimal 
and don’t diminish what is argu- 
ably the best laptop display yet. 

A 12-MHz Intel CMOS 286 
and Connor Peripherals 24-mil- 
lisecond hard disk are the heart 
of the machine. 

The basic ports are stan- 
dard—serial, parallel, and ex- 
ternal VGA monitor, plus a port 

| for an external Compaq key- 
board. But you'll hardly ever 
| need it. The SLT/286’s greatest 


Zenith SupersPort 286 


he biggest difference between the new Compaq SLT/286 and 


the Zenith SupersPort 286, 


. both 12-MHz CMOS 286-based 


laptops with backlit displays, lies in the speed of the displays: the 


Compaq SLT/286 breaks new ground in fast video at the same time 





paq SLT/286 vs. 


contribution to laptop artistry is 
its mobile keyboard, tethered by 
a 2-foot coiled cord. The key- 
board has Compagq-style tactile 
feedback with an isolated cursor 
pad and 12 function keys. 

The SLT/286 comes with 
640K RAM and can accept 
IMB RAM SIMMs up to 
3.6MB. You can add a 287 
math coprocessor and plug a 
tape drive or external floppy 
disk drive into a rear port. You 
can also buy an entire desktop 
expansion unit that plugs into a 
rear socket and gives you access 
to two 16-bit PC boards but, at 
$999, it’s an expensive way to 
add two expansion slots. 

Compaq invested lots of re- 
search into battery conserva- 
tion; at about 3 hours for ordi- 
nary use, the battery does last 
longer than most hard-disk- 
based laptops, but not excep- 
tionally longer. 

The bottom line with any 
laptop is the weight. At 14 


Relative Times 


it implements VGA. The Zenith SupersPort's one-wait-state memory 
access gives it an edge in the 80286 Instruction Mix benchmark 


test, but Compaq's integration of disk and controller puts it ahead in 


the DOS File Access tests. 


Performance Times 


bos 
File Access File Access 
(small (large 


Video BIOS 





(800) 231-0900 

List Price: Model 20 with IMB 
RAM and 20MB hard disk, 
$5,399; Model 40 with IMB 
RAM and 40MB hard disk, 


$5,999; IMB RAM modules, 
$799; extemal 360K floppy disk 
drive, $275; external storage 
module, $299; external 40MB 
tape drive, $799; desktop ex- 
pansion unit, $999. 
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pounds plus 2 more pounds for 
the power transformer, this is 
not something you want to take 
on long walks. 

In fact, you'll be interested 
in this pricey machine only if 
you need power to go at any 
cost. If you can afford it, 
though, the SLT/286 is top 

fae 


#eas 5 


(Times given in seconds) 00286 record) 
Instruction without 
Mix cache 
Zenith SupersPort 286 5.1 86.4 


Compaq SLT/286 6.0 64.4 


The 80286 Instruction Mix benchmark test measures 
the time it takes to execute a selected series of 
processor-intensive tasks. The test program uses 


Tha DOS File Access benchmark test measures the 
throughput rate of the disk being tested In this case, 
throughput times are measured in terms of how long 


management a creation, 
sequential file write, sequential file read, random file 
write, and random file reacd—ara timed and the results 
summed. 


record) Direct Routine 
without to with 
cache Screen Scrolting 


22.3 62. $9 
5.7 12 19 


Tha test is carried out for two different types of 
tiles—smail-record files and large-record files—that are 


used for word processing and spreadsheet files. 
Loading a DOS program is alsa simulated by the large- 
record test. 


The Direct to Screen benchmark test measures the 
bandwidth of the video adapter by writing directly to the 
dispiay memory butter. The test is pertormed in video 
made 3. The entira screen is updated using the 
assembly language REP STOSW instruction with 


registar CX equal to 2000. This le done 1,000 times, 
and the result shown is the total of the 1,000 trials. 


each (including a terminating retum and line 
feed) are written to the display through the BIOS 
Teletype routine Although the first 24 lines written to 
the display do not involve scrolling, ail the remaining 
lines scroll the display. 
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A child doesn’t under- 
stand a hard disk crash. 
To her, lost data only 
means her mother won’t 
be home until late. 









At Everex, we know that 
lost data means more than 
just time and money. That’s 
why we make 


Tl a complete 
Lost Data line of high 
Means Lost quality tape 
ae backup pro- 
Oy Neyaateetiatem ducts. We 
. don’t cut 


corners when 
the security of your data is 
at stake. 


You don’t get a second 
chance to recover what 
you ve already lost. 


Everex tape backup 
systems. Because little girls 
can’t wait. 


aw - 


SS=EVEREX— 


48431 Milmont Drive « Fremont, California 





1-800-821-0806 

1-800-821-0807 in California 

See Everex Products at Comdex 
Las Vegas Hilton, Booth H8406 
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TOP TEN SELLERS 


(A 5-week history) 


dBASE ili Plus 1.1 
Ashton-Tate Corp. 


= 9 
J 


7 


Lotus 1-2-3 2.01 
Lotus Development Corp. 


PC Tools Deluxe 4.3 
Central Point Software 





WordPerfect 5.0 
WordPerfect Corp. 










Quicke: 
Intuit 


IN PERSPECTIVE 


The Top Ten Sellers list ranks 
PC business programs according to 

their sales performance in the last week 

of a 5-week period. It also tracks programs’ 
rankings (reading left to right) from August 22 
through September 24. A 5-week history is charted 
to give a sense of a program's sales strength over time. 
Dramatic shifts in a particular program's ranking may be 

the result of sales promotions conducted by individual retail- 
ers. Seasonal factors, such as end-of-year-budget purchase deci- 
sions, can also play a large role in the performance of a particular 


program in any period. More than 12,000 individual locations contribute 


to the list. 


Sales information compiled by Ingram Software Inc. and PC Connection Inc. 






Y ou don't need to be a con- 
ductor on a commuter rail 


line to sense that sales of port- 
able computers are one of the 
fastest growing segments in the 
entire computer industry. Most 
market research organizations 
have predicted that the trend 
will accelerate sharply in 

the next few years, Al- 

though the spate 

of new ma- 


in 2.0 


Lotua Vaiue Pack 
Lotus Development Corp. 


Sidewaya 3.2 





Top Sellers by Category: Word Processors 


Aquick fook at the weekly sales rankings among word processors in 
a 20 week period shows just how popular WordPerfect has become. 
Although it's never made it to number one among all software, 
WordPerfect beat the others in its category for every week in this 
period except during May and June, when shipments of Version 5.0 
began to enter the market. 

+ Because these rankings are based more heavily on retail than 
direct corporate sales, programs like Microsoft Word and Multi- 
Mate appear weaker here 
than they are overall. 
MultiMate made it into 
the top 20 twice in the 
last 40 weeks and not at 
all in the last 20 weeks. 


a= WordPerfect 

=== PFS:Professional Write 
Microsoft Word 4.0 

exe Samna Plus IV 

ema Sprint 

{Note that when a product's ranking dips below 20, iis plot line ends at the x-axis.) 


1 


4 


12 


16 


May 7 dune 4 
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Funk Software Inc. 





July 9 


chines unveiled this month by 
Compaq. NEC, and Toshiba 
will contribute to that growth, a 
handful of chips that's just about 
ready toleave the labsis likely to 
give laptop sales their biggest 
shot in the arm yet. 

When you look at current 
portable sales, you see that Ze- 
nith, NEC, and Toshiba have 
carved up the laptop market 
(leaving a very slim piece for 
1BM), while Toshiba and Com- 
paq have gone head-to-head in 
selling luggables. Other ven- 
dors have taken only crumbs 
compared with the sales of these 

leaders. 

One advantage these 
giants have over the 
legions of also- 
rans is the 


Copy Il PC 5.0 
Central Point Software 


Pg 





The Norton Utilities 
Advanced Edition 

Peter Norton Computing 
Faatback Plus 2.0 
Fifth Generation 
Systems Inc. 


Rankings are based 
on net sales by unit; 
returns are sub- 
tracted from gross 
sales. 


August 6 Sept. 3 
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capital to do large-scale R&D. 
Although JVC produces many 
of the hard disks and Sharp sup- 
plies mostofthe screens (evento 
its laptop competitors), plenty 
of original design work is 
needed to build a laptop that 
draws little power and can still 


| hold its own against a desktop 


computer. 


Start of a New Chapter for 
Laptops 
Chips and Technologies, the 
company that first cracked the 
code behind IBM's EGA, is 
about to give a powerful com- 
petitive advantage to all of the 
also-rans and those who are 
thinking about joining the fray. 
This November Chips and 
Technologies will sell its Low- 
Power Enhanced AT Portable 
(LEAP) chip set to all comers, 
giving them a head start in lap- 
top design. (Last November 
Chips and Technologies 
pumped new blood into the AT- 
compatible market when it in- 
troduced a chip set that reduced 
the system control of a 12-MHz 
or 16-MHz 286 PC to a handful 
of chips. If you see a brand-new 
16-MHz 286 PC for less than 
$2,000, you'll probably find 
Chips and Technologies system 
logic inside.) 
LEAP chips will be used 


with either 286 or 386X pro- 
cessors. Only 32 static CMOS 
chips are needed to provide 
CPU, bus, and memory con- 
trol; address and data buffers 
with bus conversion logic; 
peripheral control; VGA 


longer life from rechargeable 
batteries. Since power demands 
go up with faster clock cycles 
and larger RAM sizes, better 
laptops were starting to look like 
20-minute wonders. 

Chips and Technologies 





A handful of chips that's just about ready 
to leave the labs is likely 
to give laptop sales their 
biggest shot in the arm yet. 





graphics; and power control. 
In simple terms, all the manu- 
facturer needs to do is connect 
LEAP chips to a processor, 
hard disk, keyboard, display, 
and RAM. 

If LEAP were a fairly 
straightforward combination 
of basic system functions, it 
would have a modest impact. 
Manufacturers would be 
happy to buy most of their 
design work from one source 
and, at the same time, leapfrog 
many of their competitors by 
providing VGA graphics (now 
offered only inCompaq's new 
SLT). But the biggest problem 
laptop designers face would 
still plague them—squeezing 


Top Sellers by Category: Programming Languages 


Sales of programming languages in the top 20 can be summa- 1 
rized in two words: Borland and Microsoft. 


Borland’s Turbo Pascal conlinues to be the mos! poputar 


compiler for the PC, and although TurboC and Quick C may well 
represent the future of programming, they've yet to dislodge 


BASIC from its favored status—not in the past 20 weeks, 


anyway. 


4 
6 
=== Turbo Pascal 
=== QuickBASIC 12 
= Turbo C 
—= Turbo Basic oA 
Turbo Prolog 
== Quick C 


=== Microsoft C 








goes a long way toward solving 
the problem with several power- 
saving tricks in LEAP. A CPU 
sleep mode cuts power to the 
processor after interrupts are 
handled. A suspend mode lets 
you switch power off and retain 
the contents of RAM; battery- 
backed DRAM keeps the mem- 
ory and CMOS RAM saves con- 
figuration registers. And of 
course, screen and hard disk 
activity will be powered down 
after a selectable period of inac- 
tivity. 

That means laptops will be 
able to run at 12 MHz, 16 MHz, 
or 20 MHz for upto 9 hours, with 
crisper displays than we’ ve been 
seeing. 
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And while the first crop of 
these machines will probably 
be about the size of the Toshiba 
T1100, the Chips and Tech- 
nologies chip set could be built 
into a superminiature closer in 
size to NEC's new UltraLite. 

Just as an AT built around 
Chips and Technologies tech- 
nology costs less than a Com- 
paq Deskpro 286, LEAP lap- 
tops will cost significantly less 
than Compagq’s SLT. 

Expect to see the first mod- 
els next spring. 


Where's MS-DOS 4.0? 

Ever since IBM shipped PC- 
DOS 4.0 in July, people have 
been concerned about bugs in 
IBM's release and they've won- 
dered if compatible makers 
would support this flashy new 
implementation. 

Well, the bugs have been 
fixed; as is customary, IBM 
quietly fixed the code that had 
been a problem (the expanded 
memory manger) and shipped it 
without announcing a new re- 
lease. 

Meanwhile, Microsoft is 
now working with compatible 
vendors to help them finish 
their own versions of MS-DOS 
4.0; the first should be shipping 
before the end of the year. 
—Gus Venditto 





Gutine Gantt 
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_ THEBEST COMPARATIVE REVIEW IN THE WORLD. 


Just why is Time Line #1, review after review, evaluation after evaluation?* Is it our 
advanced outline structure or true “what-if” analysis using unlimited undo/redo? Maybe 
it's our completely customizable Gantt charts, PERT charts, and form-driven reports. 
Could it possibly be the way we handle multi-project scheduling and resource allocation 
without anne manually link files? ‘ 

We think Time Line is #1 because of its seamless combination of advanced technology 
and ease of use. But we're biased. Decide for yourself. Call now for a free Time Line demo 
disk (you may also qualify for our free corporate evaluation program). You'll see what 
“the best project manager in the World” can do for you. ' 
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Textra 5.2 Adds Page Preview 


BY JONATHAN MATZKIN 


When PC Magazine reviewed 
Textra in our last roundup of 
word processing software, we 
found it to be an excellent per- 
sonal- or professional-class pro- 
gram, especially for the money 
(*"Fast, Flexible, and Forward- 
looking,’” February 29, 1988). 
We did have a few complaints, 
however, and it seems that the 
folks at Ann Arbor Software 
were listening. Version 5.2 of 
Textra fixes several of the prob- 


lems that we pointed out. 

First of all, Textra (a true | 
bargain at $69.95) now has a | 
comprehensive set of printer | 
drivers. Previous versions had 
generic drivers, but ifyou really | 
wanted to exploit the capabili- 
ties of your printer, you had to 
key in the control codes your- | 
self. 

Installing a printer driver is a 
simple matter, you choose your 
printer from an extensive list. 
The list includes lasers, and 
there is support for soft fonts as 
well. 

Extensive printer support 


|| Use Pylip, Pubs 
| to nove around. 
= 
D - Docunent vlew 
P - Page break view 
Text view 


_ Bt 


Textra's Full-Page view gives you a look—with completely readable text—at each 


page of your document before you print it. 


TaskNet Relegates Computing Chores 


BY RANDOL TIGRETT 


When you build a house, you 
subcontract out some of the 
work because it isn’t possible or 
practical for you to do it your- 
self. Similarly, there are com- 
puting chores, such as compil- 
ing programs and running 
database reports, that are better 
done on an underutilized PC 
than the one on your desk. 
TaskNet is designed to in- 
crease productivity by letting 
underutilized PCs on a Novell 
network process requests from 
other PCs. These requests con- 
sist of DOS commands that can 


| 


start programs or initiate batch 
files on the host PC. 
Underutilized PCs run a pro- 
gram—RESP—that polls other 
network machines for jobs. PCs 
with jobs to submit send a mes- 
sage explaining the priority of 
the job. If a submitted task can- 
not find a PC with the necessary 
resources, the task stays queued 
until a PC is available. The 
RESP main menu shows the sta- 
tus of any submitted program 
running on the underutilized 
PC, along with information 
such as who submitted the job. 
It also allows a user of the un- 
derutilized PC to restrict access 





to the PC's local disks or regain 
control of the CPU by aborting a 


helps bring Texira into the 
realm of full-featured commer- 
cial heavyweights like Micra- 
saft Ward, but Texira 5.2’s sec- 
ond major enhancement goes 
one better. The new page pre- 
view capability might make the 
big boys a little jealous. 

In page preview mode, Tex- 
tra gives you a choice of three 
different useful page views so 
that you can see what your out- 
put will look like before it is 
printed. 

Full-Page view shows you 
exactly how your document will 
print, one page at a time, in a 
small on-screen window. The 
preview text is small but clearly 
readable. This view is available 
on EGA, VGA, MCGA, and 
Hercules graphics systems. 

Document view shows you a 
symbolic representation of up to 
six pages at a time, with text in 
nonreadable form. This view is 
useful for looking at the general 
layout across a number of 
pages. It is not available to Her- 
cules users. 

Color is also required for 
Page Break view, which gives 
you a close look at where one 
page ends and the next begins, 
with all text in readable form. 

A third major upgrade to 
Textra is the new on-line style 
guide. The guide can be popped 


submitted job. 

TaskNet’s editor makes it 
easy for you to create and up- 
date task descriptions. The pro- 


| gram also lets you check the sta- 


tus of submitted jobs or delete 
them. On-line help explains the 
program functions. 

The script files that tell Task- 
Net what to do are called Task 
Directives. You can save Task 
Directives used in repeated pro- 
duction routines. TaskNet re- 
sults, error messages, and audit 
trail information are saved in a 
file you specify. 

TaskNet lets people on a net- 
work use idle computing re- 
sources to increase productivi- 
ty. Ifyou have a Novell network 
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[ Texira, Verston 5.2 
Ann Arbor Software 
| 345 S. Division 


Ann Arbor, MI 48t04 
| (3t3) 769-9088, 
List Price: $69.95; upgrade 
from Version 4.0, $40. 
| Requires: 256K RAM, DOS 
2.0 or later. Nol copy protected. 


——————— 
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up over a document and referred 
to at any time and contains ref- 
erence material on style, punc- 
tuation, footnoting, and bibli- 
ography. 

Textra still suffers from a 
few serious limitations. Most 
obvious is a file-size limitation 
of 60K. You must often hit the 
F3 key to reformat text after 
moving blocks around, an an- 
noyance most full-featured 
word processors eliminated 
long ago. And the command 
structure, while quite easy to 
learn, could be a little better or- 
ganized. 

Problems aside, Textra is 
one of the best examples of 
good software from a small 
company; for personal use, its 
low price and powerful features 
more than offset its shortcom- 
ings. ae 


F 
F 





TaskNet 
CYB Systems Inc 
t950 Stemmons Freeway , 
| #2064 
| Dallas, TX 75207 
(214) 746-5390 
List Price: Server with three re- 
| sponding PCs, $295; server 
with eighi responding PCs, 
| $395; server with unlimited re- 
| sponding PCs, $445. Nol copy 
protected. 
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| and need to get several comput- 


ing jobs done at one time, Task- 
Net is ready to serve you. 





Watch for our weekly ads in the centerfold of 
Sunday's New York Times second main section. 
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MAXUM 286 
30 DAY MONEY-BACK GUARANTEE! 


Buy with confidence The acclaimed 286 computer offers high 
Quality with exceptional performance and value You atso get 
one-year on-site "GE" 


Service and access to our direct Technical 
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WordStar Adds Dazzling Page Preview, 
Still Falls Short of the Competition 


BY EDWARD MENDELSON 


Let’s jump to the good news 
first. The print preview function 
in WordStar Professional, Re- 
lease 5.0, outperforms even 
WordPerfect's impressive pre- 
view screen. MicroPro’s latest 
version of its $495 word proces- 
sor displays screen fonts that 


WWSS. REV 
il Edit 
ae ee 
rm 6 
ej ae 


kor 


'p ‘coms STIGE 12 


daszle 90 the page preview. Ma 


tures, however, display the 
same clumsiness and bad plan- 
ning. MicroPro announced with 
great fanfare that long-suffering 
WordStar users will finally get 


automatic paragraph reformat- | 


ting in Release 5.0—5 or 6 
years after almost everyone 
else. However, the paragraph 
reformatting isn't very fast, and 
it doesn’t always work when 
you want it to. 


tal ee C23 1.98" losert Alise 
Layout Style 


ame technics] eszzt 
ame ciumeine 


WordStar Professional, Release 5, adds pull-down menus, which are invoked by using 


Alt-key combinations. The menus show the corresponding old Crrl-key commands. | 


look exactly like your printer 
fonts, rather than representing 
them generically. It can display 
any view of a document from an 
expanded view of a single page 
to a thumbnail view of multiple 
pages—up to 32 pages ona 
VGA monitor. It can overlay a 
grid over the preview screen for 
exact measurements. And once 


it generates its screen fonts for | 


your monitor, it works fast. 

Unfortunately, the bad news 
begins with the page preview 
also. The page preview displays 
only a standard 8'4- by 11-inch 
page. Legal users won’t be able 
to preview the bottom 3 inches 
of 14-inch pages, no matter how 
many defaults they change. If 
you print in landscape mode, 
you won't be able to preview the 
right edge of the page. 

Few other features in the 
new WordStar display the same 


technical razzle-dazzle as the | 


Page preview. Many other fea- 





For example, if you copy a 
block to the end of a paragraph, 
you have to reformat the para- 
graph manually if you‘don’t 
want it to print partly in the right 
margin. If you go back to text 
you’ve typed and insert a dot 
command that changes the left 
margin, you must reformat the 
document with the Ctrl-QU 
command if you want the new 
margin to take effect. 

WordStar also introduced 
new pull-down menus based on 
IBM’s SAA standard while also 
keeping modified forms of the 
standard menus from earlier 
versions. You pull down the 
new menus with Alt keys and 
then move the highlight down to 
the command you need. Word- 
Star loyalists will prefer to tum 
off the new menus and use the 
old commands—although 
enough of the old commands 
have been changed to make the 
new version hard to get used to. 





Those familiar with Word- 
Star will be pleased to find a 
second editing window that can 
be used for a separate document 
or a second copy of the same 
document. However, users will 
need to learn new commands if 
they want to move or copy a 
block of text from one window 
to the other. While improving 
the windows, MicroPro has left 
WordStar’s awkward and limit- 
ed macro function as it was in 
Release 4.0. You still have to 
type every single macro key- 
stroke into a separate window, 
and you still have to press Ctrl-P 
before typing any Ctrl-key com- 
mand. 

As in earlier versions, 
you can’t set defaults from in- 
side WordStar but must use sep- 
arate customization programs. 
Some of these customizations 
lead to strange results. Let’s say 
you customize WordStar to tum 
off its default foot-of-the-page 
numbering. If you want to add 
the page number in a header, 
you have to turn on page num- 
bering again—with the result 
that you get page numbering at 


the foot of the page as well as in | 
the header. The manual doesn’t | 


explain that you can create an 
empty footer to avoid the double 
numbering. 

Release 5.0 supports Laser- 
Jet and PostScript proportional 
fonts, but it doesn’t know how 
to handle different font sizes. 
Every time you change fonts 
you have to figure out a new 
line-height command, because 
WordStar doesn’t have an auto- 
leading feature. 

Another enhancement al- 
lows multiple references to the 
same footnote—a feature you 
won't find in most other pro- 
grams. WordStar now knows 
how to import Loms 1-2-3 or 
Quattro worksheets and can 
even insert a single cell when 
you specify its address. And 
WordStar users finally have 
nonprinting comments, easy ac- 
cess to special characters, mea- 
surements in inches, snaking 
columns, and timed backups. 
MicroPro also now provides 
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| toll-free technical support. 


In addition to problems with 
feature implementations, the 
package suffers from a few an- 
noying bugs. One of the sample 
LaserJet envelope files that 
comes on the disks worked per- 
fectly, provided I only printed 
one envelope. The second enve- 
lope locked up my computer. 
MicroPro fixed this a few weeks 
after we pointed it out. It hasn't 
fixed a bug that causes Word- 
Star to garble files when you use 
it with one of the standard cur- 
sor-speedup programs. Scroll- 
ing through a document when 
one of these programs is resi- 
dent can cause characters to dis- 
appear. 

As with earlier versions, Mi- 
croPro throws a few other pro- 
grams into the WordStar pack- 
age. You get a telecommunica- 


| tions program that you can run 


from WordStar’s main menu or 
as a standalone, and a file man- 
ager that can only run separate- 
ly. The WordFinder thesaurus is 
now integrated into the pro- 
gram, but PC-Outline remains 
separate. 

If you use WordStar and 
don’t mind relearning a few 
command sequences, the new 
features in Release 5.0 are 
worth the upgrade. Balanced 
against a clumsy user interface 
and other problems, however, 
the enhancements in Release 
5.0 do little to elevate WordStar 
to the level of its competition. If 
you don’t use WordStar, don’t 
Start now. 


WordStar Professional, 
Release 5.6 

MicroPro tniernational Corp. 
33 San Pablo Ave. 

San Rafael CA 94903 

(415) 499-1200 

List Price: $495 (upgrade 
$119). 


Requires: 384K RAM (512K 
RAM for page preview), DOS 
2.0 or later. Not copy protected. 
In Short: Added features fall 
short of revitalizing this out- 
dated word-processing favorite. 
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FINISH FINANCIAL WORK 
FIVE TIMES FASTER. 


absolutely the fastest, easiest way to 

write checks, keep financial records, 

track income and expenses, budget, 
and manage your cash flow. It’s ideal for 
business and personal use. 


Now, Finish Financial 

Chores in Seconds. 

Quicken completes your financial work 

5 to 8 times faster than ever before: 

u Analyze budget vs. actual expenses by 
month for 12 months: 4 seconds 

a Look upa check you wrote 1000 checks 
ago: 1 second 

u Write and print 20 checks and update all 
records: 3 minutes 

o Compile an itemized list of tax deduc- 
tions for the year: 3 seconds 

How can it be so fast? Quicken uses 

indexed files and speed-optimized C and 

assembler code — the very latest in 

high-speed technology. 


I ntroducing Quicken* Version 2— 


So Automatic, It Eliminates Work. 
Quicken's fully automatic “macros” 
eliminate repetitious clerical work. Macros 





Quicken remembers the bills you forget. 


remember your bills, print your checks, 
and update all records automatically. All 
you do is sign the checks. 





In fact, Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC, 
and Quicken's pop-up Billminder™ 
appears when you need to pay bills. 


No Need to Alter 

Your Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook. There’s no need 
to change your bookkeeping format or 
learn anything new — no accounting 
jargon, no “debits? no “credits” 

Quicken also comes with comprehensive 
on-line help, a complete manual, and free 
technical support. 





Here's what the critics say: 

“I’ve never seen such an easy-to-use 
manual or software that’s so simple to 
use’ Martin Blumenthal, inCider Magazine 


*Extremely 7 le and fast? 
Dyson, Industry Analyst 


“Absolutely the best small accounting 
program made” Bob Schwabach, 
Universal Press Syndicate 





New Features for Business. 

Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
bookkeeping. 

If you're a doctor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks, Quicken will save you time and 
money starting today. 






Quicken finishes 
all this in 
under 5 minutes! 





say 


Free 30-Day Trial. 

Try Quicken. If you're not 100% satisfied, 
return it within 30 days and pay nothing. 
Specifications 

Software Compatibility: By data and pee 
Also exports tn Lotus® format with optional r Usihty. 
Hardware Compatibillty: Ail 1]BM® PC, AT,° PS/2° and 
compatibles with 256K RAM and DOS 2.0 a bah hag al 
printers. All monitors Also available for A| 

and G5 with most of the same features. 

Capacity: Number of bank accounts: unlimited. 

Number of transactions: unlimited. Maximum amounts; 
$9,999,999 99. Number of income/expense categories: 
250 with 256K, thousands with 512K RAM. 

Other: Not copy-protected. Checks are approved for all 
a institutions in the U.S, and Canada. 


NOT COPY PROTECTED 
Try Quicken for 30 Days Free! If not 
completely satisfied, return Quicken within 
30 days for a full refund (including $3.00 
shipping and handling charge). 
Call SUU 624-8742 
w Cahforma call 800 468 848 





Or send coupon with t to: Intuit, 
540 University Ave., Alto, CA 94301 
Cl Check enclosed (No purchase orders) 
OVisa O MasterCard O Amex 
Card No. Exp.___ 
Name. 

A 

City State_____ 
Zip Phone. 
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O Quicken, $49.95 plus $3.00 sone & 
i handling. CA residents add sales 
! OIBM version 
O5x" disk 16” disk 
Hel Transfer to Lotus Usliy foptona), $19 95 
Current Quicken owners —Call our 800 
| number for upgrade information. 


|__ “Intuit” 
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BY DONALD B. TRIVETTE 


If Julius Caesar had had a per- 
sonal computer, he could have 
used MapInfo to divide Gaul 
into three parts. He would also 
have seen that all roads did not 
lead to Rome. 

MapInfo displays, labels, 
and manipulates maps in a vari- 
ety of ways. Instead of ancient 
Rome, the program comes with 
a boundary map of the United 
States showing major metropol- 
itan areas and a tutorial map. 
The company will be delighted 
to sell you any of the thousands 
of maps it has in its library. 
Prices range from $250 for me- 
dium-size cities to $2,000 for 
places like New York, Chicago, 
and Los Angeles. Gaul, now 
| known as France, and other 
parts of the world will be added 
to the library soon. 





especially with a mouse. Click 
on Zoom and the program 
prompts you for a distance in 
miles. Enter ‘'1,'" for example, 
and the map will be scaled so 
that the distance across your 
screen represents | mile. You 


BY JENNIFER ZAINO 


9 To 24 Pin Printer Translator 
may not be the most catchy 
name for a program, but it cer- 
tainly does sum up the function 
of Foresight Enterprises’ 
$49.95 software utility. The 
program translates the 9-pin 
output of software that doesn’t 
specifically support 24-pin 
printers into full-fledged 24-pin 
output. Such programs include 
versions of Ventura Publisher, 
AutoCAD, Dr. Halolll, and Lo- 
tus 1-2-3, 

The product provides what 
Foresight calls NQL (near-la- 
ser-quality) graphics output to 











Using MapInfo is a breeze, | 





MapInfo Interactive City Maps: 
Locate Addresses, Zoom to 55 Feet 


can zoom in as close as 55 feet 
or as far out as 5,000 miles. 
Using the Locate menu you 
can search for any point or ad- 
| dress on the map. Just type the 
address, and MapInfo will zero 
in on its location. In most cases 
individual building addresses 
aren't actually stored. Instead, 
the program interpolates an ap- 
proximate location from data- 
bases that contain block num- 
bers and side-of-the-street 
information. 





Set scale of map arca 





owners of some of the most pop- 
ular 24-pin printers, including 
the Epson LQ series, Okidata’s 
Microline 391, Toshiba’s P321 
and P341SL, as well as Alps, 
Brother, IBM, Panasonic, Sei- 
kosha, and Star models. 
Eighteen separate drivers are 
included on one 5%-inch disk 
(3%-inch microfloppy disks are 
also available)—you can ex- 
periment until you find the one 
that works best with your printer 
and software. For instance, | 
found that my Epson LQ-950 
printer responded best to the CT 
driver when used with Broder- 
bund’s The Print Shop—the 
graphics output was darker and 
denser than when used with 
Foresight’s LQ driver. 















| 


More-exact figures are cal- 
culated for longitude and lati- 
tude. Aim the cross-hairs on a 
point, click, and Mapinfo dis- 
plays the location to six decimal 
places. MapInfo also calculates 
distances between points in 
miles and fractions of miles. 
Version 3.0, due out by the time 
you read this, offers alternative 
units such as meters or feet. 

Using the Draw menu you 
can add buildings, color in ar- 
eas, create boundaries, and la- 





Enter acale tn nites 


inthis map of lower Manhattan, the distance across the screen is 2 miles. With 
MapInfo, you can change the scale to anywhere from 55 feet to $,000 miles. 


24-Pin Output from 9-Pin Drivers 


However, I was pleased to 
find that all of the drivers I used 
produced higher-quality output 
than the 9-pin graphics pro- 
grams previously allowed. In 
addition to better graphics qual- 
ity, 9 To 24 Pin drivers make it 
possible to fit a page’s worth of 
graphics neatly on a single 
sheet, thereby eliminating the 
problem of stretched graphics 
that has plagued owners of 24- 
pin printers. 

There’s not much you have 
to know to use the program—a 
blessing since the documenta- 
tion is so poorly organized. 
That’s a minor problem com- 
pared with the fact that the pro- 
gram is still copy protected, al- 


| though the company is planning 
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FACT 
FILE 
| Moptnfo, Version 2.0 

Maplnfo Corp. 

200 Broadway 

Troy, NY 12180 

(518) 274-8673 

List Price: $750, $250-$2,000 


per metro map. 

Requires: 640K RAM, hard 
disk, graphics display, DOS 2.0 
or later. Not copy protected. 





ECARD 





bel individual points. Version 
3.0 will even color points based 
on data values; homes selling 
for less than $100,000, for ex- 
ample. 

Mapinfo can read data from 
aBASE files and display the 
points along with other informa- 
tion. You don’teven have to tell 
MapInfo the structure of the da- 
tabase—the program figures it 
out for itself. 

Version 3.0 will adda C-like 
programming language to let 
MapInfo be used as a platform 
for third-party developers. 

Maps may be printed or plot- 
ted to a wide variety of devices, 
bul each has its own fixed out- 
put size. One of MapInfo’ s 
weaknesses is that it can’t scale 
printed output. PC 


BIAS T 
PLE 


9 To 24 Pin Printer | 





Foresight Enterprises Inc. 
3438 Laredo Ln. 

Escondido, CA 92025 

(619) 743-5315 

List Price: $49.95 

Requires: iK RAM. 24-pin 
printer, DOS 3.0 or later, Copy 
protecied. 
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to remove copy protection. 
Despite the package’s few 
flaws, owners of 24-pin printers 
will welcome the chance to take 
full advantage of their printer 
when using 9-pin graphics pro- 
grams. PC] 














SYSTEM ? 


FATCAT 


Makes your PC PURRRRRR! 


i Finally, someone has put all the most wanted © File Compression Saves Disk Space 
disk and file management utility functions into a Who couldn’ use a little more? 
single, comprehensive package. And every function _® Disk Performance Optimization and Disk Frag- 
_is richly crafted to give you the finest software of mentation Analysis Keeps Your PC moving FAST! 
its kind. © Time Release File Protection Gives Your Data 
FATCAT is heavy with utility feanures that make 9 ‘Lives’ 


it the compleat disk and file management soft- © File M eo ELouinetinaliads 
ware. And FATCAT integrates functions from Be) snail BERLE anno 





cxher teme proven Soflioat tuatiry Siemans, Fe PATE) Vaccines 
with access to all functions from one screen. der ict ae ; 
3 © Extensive Browse /Edit/Formatted- 
@ Uniquely Useful Peck Facility 
With FATCAT you get features you just can’t get FATCAT sees all 
with any other utility! You can annotate your © Menu Building and Extended Point and 
directory listings with 35 character descriptions Shoot Program Starting 
to remind you of what's in each and every For the easiest access to all your 
file. Or there's FATCAT’s “folders” which software. 
make long paths and sub-subdirectories © And More 
just a bad memory. Menu Access and Expert Keys for everything! 
B 9 Lives Plus! File and Directory Sorting, Two File Search Facilities, 
FATCAT gives you everything you'll Easy DOS File Attribute Modification. And much, 


ever need for effective and efficient much more. 


disk and file management. Your : 
PC will really piigen @ A Pedigreed CAT! 


© 100% Deleted File FATCAT took lessons from SoftLogic Solutions’ 
Recovery+ Format Recovery popular software products like Disk Optimizer and 
Everyone makes mistakes.  Cubit, so you know that everything will be purrfect! 





© Password Protection So don’t delay. Get FATCAT today. You'll eee 
for Files find it at Egghead Discount Software stores SOLUTIONS 
Keeps the eyes of and anywhere that great software is sold. One Perimeter Road 
strays from prying. Manchester, NH 03103 
800-272-9900 
*COMPLEAT. From Webster’s:—“of or marked by a highly developed, In NH 603-627-9900 
wide ranging proficiency or skill.” #6 
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computers on the market 


today. 


Memory expansion of up to 16MB of 32 Bit 
RAM. Includes socket for Weitek, 80387, or 
80287 math Co-processors. 


pt! Running at 20/25MHz and 0 Wait © 220 Watt Powar Supply. 
ate 
e IMB of 32 Bit 0 Wart Stata Ram 
Keyboard selectable for 8/25MHz 
Up to 8MB of Mamory on the 
§ motharboard (using IMB chips) 
Pp Clock calandar with penny backup. 
me 101 Enhanced Keyboard 
Western Digitat Dual Floppy and Duai 
Hard Disk Controller 


*® Accepts Weitek 1187 Chip set 
© Tower Case Avaltable (add $225.00) 
oe ae Five 16 Bit and Two 8 Bit 


® Landmark speed test equals 336, 
Norton St rsiing equats 316, 
® Large aelection of Hard Disks availadia from 
26 to 920MB in ESD!, SCSI, RLL and MFM 
drive configurations 
—_ — 


386 and 286 
portable 
systems 

available in 

LCD 640 by 

400 resolution 


Accepts DEALERS 
GY . 


Compaq 
} memory boards 


® 80386 Running at 16MHz and 0 Wait 

| State I 
® IMB of Static Cotumn Ram u 
© Speed selectable for 4.7776/BB8MHz 
® Clock Calandar with battery backup 

| ® 101 Enhanced Keyboard. 
© Westarn Digital 2F-2H Controller 


,--—— ——- -— -~— 
Call for our 25MHz 
’ motherboard pricinp. 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC’s. 
Always In stock. 
Call for pricing. 


® Socket for 80287 (daughter card for 


80387) 
) © Ona 32 Bit Sick, Five 18 Bit Siote, 
‘Two 6 Bit Stots. 
* Norton SI rating equals 205. 


Jp to 16MB of 32 Bit RAM. 
for Weitek, 80387 
yn board 


® 80386 Running at 
16/20MHz and 0 Wait 
State. 

® 1MB of 32 Bit O Wait 
Stata Ram 

© Speed selectable for 
SH6/Z0MHz 

® Clock Calendar with 


@ Wester Digital 2--2H 
Controtlar 

* 1.2MB Floppy Disk Orive. 

@ AT and OS/2 Compatibility. 

*® 220 Watt Power Supply. 

® Socket for Weitak, 80387 
and 80287 

* One 32 Bit Slot, Five 18 
battery backup Bit Slots, Two 8 Bit Stots. 

© 101 Enhanced Keyboard. © Norton Si rating equals 27. 


Model 286-1 12MHz 


be i » 
51.095 
Neathy as ‘fast as 


some 386 
computers. 


* 80286 Running at 12MHz, 0 Welt Staic 
@ 512K of BONS Ram 
Selectable for G2MHz 
* Clock Calendar with Battery backup, 
* 101 Enhanced Keyboard 
= Western Digital 2F-2H Controller 
© 12MB Floppy Disk Drive 
@ AT and OS/2 Compatibility 
* 220 Watt Power Supply 
*® Socket for 80287 Coprocessor. 


pield 
omputer 
ystems 


mNJ Call 
(201}-891-3002 


y FAX 201-891-4675 


Custom cisaians to meet your specific 
equirements. 


All hardware has a 30 day money back guarantee and a 1 year warranty on 
parts and Jabor. All beat nt systema ara assembied in the USA, burned in, 
tested before being shipped 
Master Card, Visa, American Express, and COD's accepted. Laasing available 
with one dollar or 10% buy out at the customer'a option 
All prices aubject 10 change without notice AT, XT, PS/2, and Micro Channel 
are trademarks of Intamationai Business Machines Corp OS/2 ia a trademark 
of Microsoft Corp. Compaq ts a trademark of Compaq Corp. 


ome [Sel[F') 
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Corporate Database 
Puts the Fortune 500 
At Your Fingertips 


Fortune S00 Prospector, from 

Fortune magazine and MZ 

Group, is a software version of 
| the magazine’s famous listing 
| of America’s biggest corpora- 
| tions. The $199 software pack- 

age contains data on both the 
| Fortune 500 and the Fortune 

Service 500, a listing of nonin- 
| dustrial corporate heavy- 
| weights. 
Like the print version, For- 
tune 500 Prospector has a trove 
of financial data about each list- 
| ed company, including profit- 

ability, equity, sales, earnings 
| per share, and return on invest- 
| ment. The software also in- 
| cludes information not found in 


the printed listings, such as | 


complete addresses, telephone 

numbers, key executives, and a 

brief description of each corpo- 
| ration. The database will be up- 
| dated yearly. 

Users can add companies to 
the database or add information 
to those already listed. Fortune 
500 Prospector generates 18 

| different preformatted reports 
and prints mailing labels and ro- 

| tary file cards. Since the soft- 
ware is built on Borland’s Para- 

| dox database system, users of 

| that program can customize 

| Fortune 500 Prospector exten- 
sively. 


Fi Help Fa View note 


7 View lint 





List Price: Fortune 500 
Prospector, $199. Requires: 512K 
RAM, hard disk, DOS 2.0 or later. 
Not copy protected. MZ Group, 
1388 Sutter St., #612, San 
Francisco, CA 94109; (800) 345- 
91it. 


CIRCLE 438 ON READER SERVICE CARD | 


== ———= 2 


Data cartridges for The 
Classic Disk Drive 
contain only the 
planer; the 


rest of the 
mechanism 

Stays behind in Cu- 
mulus’s removable 
hard disk. 





Removable Hard Disk 
From Cumulus Boasts 
Low-Cost Cartridges 
The Classic Disk Drive, a re- 


movable Winchester disk sub- 
system from Cumulus Corp., 


FS Edit company 


F3 View eun-Pinaeclal V5 Find cowpasy FO Pelat cowpasy F168 Hore ESC Heow 


fA. Schulewn= 


pd la Fortuew S80 


Chemical: 





\| 

1) falex 

|| assets 
Rquity 

| Narket vales 


|| Profits 


| Profits az a x ol 
les 





Carreat year % 
18 yr growth 3 


Fortune $00 Prospector, from Fortune Magazine and the MZ Group, is a $199 data- 
base implementation of the magazine's famous listing of corportate giants. 


features 44MB cartridges that 
cost $149. The subsystem is 
available for internal or external 
use; with a single platter it costs 
$1,295. Controllers are avail- 
able for either the AT ($149) or 
Micro Channel ($199) bus. 

The drive is different from 
most other removable Winches- 
ters, Cumulus says, because 
only the disk platter is removed, 





| 


} 


leaving behind the 34-inch | 
head and disk assembly. As a 
result, the cartridges stand up to 
rougher treatment than other re- 
movable media will tolerate. 
The drive is sold with back- 
up software that has a **shadow 
backup”’ capability. Cumulus 
says that the software maintains 
an up-to-the-moment backup of | 
a system’s primary hard disk. If 
(continued on page 52) | 


Marq Technologies Mouse Mixes 
Image Scanner, OCR Capability 


Inventors have always 
sought a better mousetrap, but 
Marq Technologles claims to 
have a better mouse. The new 
PC rodent (prices start at $199), 
named the MarqMouse, is the 
basis for an input system that in- 
cludes image scanning and 
OCR (optical character recogni- 
tion) with audio feedback. 

The Microsoft- and Logi- 
tech-compatible MarqMouse 
offers up to 600-dot-per-inch 


resolution. **Ballistic control’’ | 


allows tight control of both 
large movements across the full 
screen and small, precise move- 
ments in a small area of the dis- 
play, according to Marq Tech- 
nologies. 

A small port at the front of 
the mouse accepts an add-on 
scanner option. The scanner 
(upgrade, $799) offers 300-dpi 
scanning resolution with 16 lev- 
els of gray-scale recognition. 
The scanner’s tracking system 
allows it to be moved across an 
image *’paintbrush-style,’” so 


The MargMouse ($199) is the basis 


| for an input system that can include an add-on 


scanner (shown) or OCR device. 


PC MAGAZINE 6 aa ee 
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that an image of any size can be 
accurately scanned. This elimi- 
nates a significant limitation in 
most hand scanners, which can 
input only very narrow images. 
An optional OCR reader also 
snaps into the MarqMouse port 
(upgrade price, $1,299). Marg 
Technologies says that its soft- 
ware recognizes proportional 
spacing and multiple font types 
and sizes, The software is opti- 
mized for numeric data and does 
not support text. An audio feed- 
back feature pronounces each 
number as it is input (through an 
external speaker}, allowing for 
auditory proofing. 
List Price: MarqMouse, $199. 
With scanner option, less than 
$1,000. With OCR option, less 
than $1,500. Requires: 256K 
RAM, full-length slot, DOS 2.0 or 
later. Software not copy protected. 
Marq Technologies, 6285 Nancy 
Ridge Dr., San Diego, CA 92121; 
{800) 336-8366. 
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Disk Drive 


(continued from page 51) 


the primary drive fails, the soft- 
ware automatically shifts opera- 
tion on-the-fly to the backup 
drive. The software also sup- 
ports periodic, scheduled, or 
on-demand backup. 

List Price: The Classic Disk Drive, 
$1,295; additional data cartridges, 
$149. Requires: 512K RAM, 
expansion slot, DOS 2.0 or later. 
Software nol copy protected. 
Cumulus Corp., 23500 Mercantile 
Rd., Cleveland, OH 44122; (216) 
464-2211. 
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Programmer’s Library 
Added to Microsoft's 
List of CD-ROM Titles 


The promise of CD-ROM is fast 
access to huge volumes of infor- 
mation. Microsoft has taken 
another step toward the fulfill- 
ment of that promise with the re- 
lease of Microsoft Program- 
mer's Library, which packs 
more than 20,000 pages of ref- 
erence material and sample 
code onto a single CD. 
Programmer’ s Library in- 
cludes 48 books and technical 
manuals on Microsoft operating 
systems and languages. The in- 
formation ranges from quick- 
reference help to more-in-depth 
material, grouped into nine cat- 
egories: MS-OS/2, Windows, 





MS-DOS, C, BASIC, Macro 
Assembler, Pascal, FOR- 
TRAN, and hardware. Among 
the several books included are 
Inside OS/2, by Gordon Letwin, 
and Programming Windows, by 
PC Magazine contributing edi- 
tor Charles Petzold. The li- 
brary’s 1,200 sample programs 


would require 20 floppy disks to | 


store them. 

All of the material in Pro- 
grammer's Library can be ac- 
cessed from inside a text editor 
or word processor and copied 
directly into programs or docu- 
ments. When the library is 
popped up within atext editor or 
word processor, the word at the 
cursor can be automatically 


| searched on. The library can 


also be run as a standalone pro- 
gram and is extensively cross- 
referenced. 

List Price: Microsoft 
Programmer's Library, $395 
through December 1988. 
Requires: 440K RAM, CD-ROM 
disk drive with MS-DOS CD-ROM 
extensions, DOS 3.1 or later. 
Sofiware nol copy protecied. 
Microsofi Corp. 1601] NE 36th 
Way. Box 97017, Redmond, WA 
98073; (206) 883-8080. 
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Power Protection Unit 
Fits Inside Case, Saves 


Complete System State 
Microsyne Inc, has introduced 
a power protection system that 


19-inch IBM Mono Monitor Supports 
8514 Graphics Adapter, Up to 64 Shades 


IBM has unveiled a [19-inch 
monochrome monitor suited to 
desktop publishing, graphics, 
and large spreadsheet applica- 
tions. The $867 IBM Mono- 
chrome Display 8507 supports 
up to 16 shades of gray when 

| used with the PS/2 Display 
Adapter 8514/A, and up to 64 
shades of gray when the IBM 
8514 Memory Expansion Kit is 
added. 


The analog monitor can han- 
die resolutions of up to 1,024 by 
768 pixels and has a viewing 
area of 14 by 10% inches. IBM 
says that the monitor can be 
used with older PCs in addition 
to the current PS/2 line. 

List Price; IBM Monochrome 
Display 8507, $867. Contact your 
local iBM dealer. 
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NEC ProSpeed 386 Portable Machine Is 
At Home on the Office Desk or on the Road | 


The NEC ProSpeed 386, from 
NEC, bridges the gap between 
the desktop and the field by pro- 
viding power for the office and 
portability for traveling. The 
modular system consists of a de- 
tachable portable computer with 
ahard disk and LCD screen, and 
a large $1,199 power supply/ex- 
pansion unit (called a *‘docking 
station’’) that remains behind 
on the desk. 

The portable is driven by a 
16-MHz 80386 processor and 
comes with a 40MB ($7,699) or 

| 100MB ($8,999) hard disk and 
a 1.44MB floppy disk drive. 
The LCD screen displays CGA 
and EGA graphics, VGA sup- 
port is included for an optional 
external monitor. Standard are 
| 2MBof 32-bit, 100-nanesecond 
RAM, expandable to 1SMB. 
The portable module weighs 
17.6 pounds, NEC says, and the 
optional $349 battery 
attachment (for 2 
to 3 hours of opera- 
tion) adds 4.6 
pounds. Stan- 


The NEC Pro- 
Speed 386 ($7,699 
with 40MB hard 
disk) combines the 
power of a desktop 
machine with the 
versatuity of a por- 
table. 


fits completely inside your CPU 
case and protects against data 
loss. When the Boomerang de- 
tects a power outage, the combi- 
nation hardware-and-software 
system supplies battery power 
while saving the entire state of 
your system to your hard disk. 
Once normal power is resumed, 
a simple command restores the 
computer to its state at the time 


| of interruption, according to 


Microsyne. 

Boomerang does not require 
an expansion slot; it installs be- 
tween the power supply and the 
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dard ports include one parallel, 
one serial, and one VGA port. 
An AC/DC power source is 
built in. 

The docking station attaches 
to the rear of the portable, for a 
total system depth of 24 inches. 
It duplicates the ports on the rear 
of the portable and adds a sec- 
ond serial port, an external key- 
board port, two RJ-11 connec- 
tors, and an AC power outlet. It 
also adds three full-size 16-bit 
expansion slots and one full- 
size 8-bit slot. 
List Price: NEC ProSpeed 386, 
with 40MB hard disk. $7,699; with 
100MB hard disk, $8,999. 
Optional battery unil, $349. 
Docking station, $1,199. NEC 
Home Electronics (USA) Inc., 1255 
Michael Dr., Wood Dale, IL 
60191; (312) 860-9500. 
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motherboard. 

Microsyne says Boomerang 
also lets you simply turn off 
power at any point within an ap- 
plication. When you power up 
again, the device returns your 
system to where you left it. 

List Price: Boomerang, $299. 
Requires: 256K RAM, hard disk, 
graphics adapter, DOS 2.1 or later. 
Software not copy protected. 
Microsyne Inc., 15018 Beliway 
Dr., Dallas, TX 75244; (214) 788- 
5198. 
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The Norton Commander 2.0 Adds 
Lotus 1-2-3, dBASE File Viewers 


BY CRAIG STINSON 


Even if you've sneered at DOS 
shells in the past, you might 
want to take a look at the new 
version of the The Norton Com- 
mander, This is a shell for pros 
as well as novices. 

The reason for The Com- 
mander’s versatility is simple: it 
leaves the DOS prompt visible 
on-screen and gives you the best 
of both worlds. If you want to 
talk directly to DOS in the time- 
honored manner, you may do 
so; if you want to use The Com- 
mander’s own facilities for 
copying, renaming, moving, 
deleting, or executing files, you 
may do that as well. 

Moreover, The Commander 
is easy on memory. You can run 
it in either of two modes—pass- 
through or resident. In pass- 
through mode, the program un- 
loads all but 12K of its contents 
when you execute an applica- 
tion. In resident mode, it eats up 
108K but reappears instantly 
when you return from an appli- 
cation to DOS, 

At the heart of The Com- 
mander is a visual construct 
called a panel. A panel displays 
a file listing for the current di- 
rectory, status information 
about the current directory, or a 


tree diagram for the current 
drive. You can have either one, 
two, or no panels visible at any 
time. 
The Commander streamlines 
DOS operations in a couple of 
| ways. First, it keeps a history of 
your 15 most recent DOS com- 
mands and presents that history 


at the touch of an Alt-function | 


key. You can casily replay the 
command you used 20 minutes 
ago just by selecting it from the 
history window. Second, it en- 
ables you to carry out com- 
mands on many files at once; 
just tag the files you want to 
copy, delete, or whatever (using 
mouse or keyboard), and go. 


ABASE View: 9:\dba 
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The program warns if you're 
about to overwrite an existing 
file or delete a hidden, system, 
or read-only file. 

Version 2.0 of The Com- 
mander is mostly a slicker im- 
plementation of Version 1.0, 
with pull-down menus replac- 
ing a more command-oriented 
style. But there are a few impor- 
tant new goodies. 

Two programs from The 


| Norton Utilities 4.0 have been 


incorporated into the new Com- 
mander. FF (File Find) helps 
you find misplaced files on a 
disk, and NCD (Norton Change 
Directory) lets you navigate 
your disk directories by walking 
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| The Norton Commander's dBASE file viewer shows the field structure of a .DBF file 


as well as contents of individual records. 


FormGen Il Challenges FormTool Lead 


BY PAULA SEEFELDT 


Streamlining is the key to 
FormGen’s self-proclaimed 
“WYSIWYG low-end form 
processing package,’’ Form- 
Gen Il, The product is designed 
to compete against the front- 
runner, BLOC Development's 
FormTool. 

Forms are created by using 
the cursor as an electronic pen- 
cil with the screen acting as a 
drawing pad. Line width con- 
sists of three different sizes: sin- 


gle, double, and thick. 

Column or row space may be 
inserted, but unlike FormTool, 
there are no automatic grid con- 
figurations, so all formats must 
be drawn manually. 

FormGen Il also differs 
from FormTool in its inability to 
convert database files. Text 
must be typed in, vertically or 
horizontally, or added through 
text windows. Text windows 
enable the user to conveniently 
change font size and characters 
of tess than 10 pitch. FormGen 
it has six standard font types. 

Also included is a justifica- 


tion feature that automatically 
aligns the text. A check box 
prints boxes and circles, and 
text shading applies light, medi- 
um, or heavy tones. 

Forms may be saved as stan- 
dard .FRM files, in an R:base 
format, or as ASCII text files. 
Conversion to ASCH enables 
the forms to be used in other 
programs, but they cannot then 
be returned to the drawing pad. 

Overall, FormGen Il detiv- 
ers what is promised: no-hassle, 
good-quality blank office 
forms. For the same price, how- 
ever, FormTool provides all 
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The Norton Commander, 
Version 2.0 

Peter Norton Computing 

2210 Wilshire Blvd. , #186 
Santa Monica, CA 90007 
(213) 749-4804 

List Price: $89; upgrades, $33 
Requires: DOS 2.0 or later, 
256K RAM. Not copy pro- 
tected, 
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through a tree diagram. 

Version 2.0 supports multi- 
ple user-defined application 
menus (but not submenus, un- 
fortunately); Version 1.0 sup- 
ported only a single menu. It 
also includes a handy command 
that compares two directories, 
highlighting any filenames that 
exist in one but not the other. 

Most important, the new 
Commander includes a smart 
file viewer (a sort of scrollable 
Type command) that knows 
how to read /-2-3 .WK? and 
aBASE .DBF files. Thus you 
can inspect your spreadsheets 
and databases from DOS. 

The trouble with DOS shells 
has always been that they im- 
pose their own ways of doing 
things, often to the disadvan- 
tage of skilled users. This one is 
different: it really lets you have 
your cake and eat it too. PCI 


(416) 857-0022 


List Price: $99 
Requires: 256K RAM, DOS 
3.1 or later. Not copy protected. 
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those attributes plus features 
such as split-screen shaggy 
data math, and file import. 





Get Sprint and you'll never 
be afraid of the dark! 


SPRINT 


Nothing holds a candle to Sprint! 
































Features Sprint WordPerfect MS Word WordStar MultiMate 
@=Yes O=No 1.0 42 4.0 4.0 Adv. 1, 1.0 
Maximum file size Disk Disk Disk Disk 128K 
Thesaurus (Integrated) e e e e e 
Windows Open (maximum) 6 2 8 1 1 
Files Open (maximum) 24 2 8 1 1 
Cross-Reference (dynamic) e ) (9) 0) (9) 
Indexing Options vi 1 3 3 () 
Columns: Parallel e e e e e 
Snaking (chg. * same page) e e Not same pg. oO e 
H-P LaserJet Support Full Partial Full Partial Full 
PostScript Support Full Text Full [@] Text 
Mouse Support (integrated) e (6) e oO 6) 
Dynamic Shortcuts e (9) ° ° ° 
Alternative User Interfaces e oO oO (8) (8) 
Verify Spelling as you type e (9) [8] (8) (9) 
Programmabie Macro lang. e 9) oO oO Oo 
Save File! 5.9 4141 9.7 44 1.0 
Top to Bottom’ 15 75 49.4 8.1 21.0 
Search and Replace* 16 66 46 17.1 13.4 
Find Unique Word 3.3 6.2 70 13.8 20.6 
Suggested List Price $199.95 $495.00 $450.00 $495.00 $565.00 


Time tests were performed on an Acer 286 (8 MHz), 640K RAM. ‘Pile size 103K. 71636 lines, °14 opcurrences. Times shown are in seconds. 
(Benchmark detalts available upon request.) 

Prices and specifications subject to change without natice 

‘*Cumomer satisfaction is cor main concern, if within 60 days of purchase this product does not perform in sccordance with oar claims, call our casiamer service 
department, and we will arrange a refund 

‘All Bortand prodects are Lrademerts or registered trademarta of Borland International Inc Other brand and product names are trademarks of their respective 
holders. Copyright ©1968 Borland international. inc. BI 1237 
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Forgetting to Save" is a fact 
of life as are power outages, and 
it used to be that a power outage 
could wipe out everything you've 
done. Not any more. Your work 
is always safe when you Sprint.® 

Sprint’s ‘‘Auto-Save’’ auto- 
matically saves your words as 
you type, so if the lights do go 
out, you may be in deep dark- 
ness but not deep trouble. 

Sprint's Auto-Save is more 
than “insurance,” It’s also 
invisible. You know it’s there, 
but it does its job without 
interrupting yours. 


Sprint: It’s the word processor 
with everything! 

You name it, Sprint’s got it. 
Incredible speed, Auto-Save, a 
customizable user interface, and 
professional output. Sprint even 
includes a bonus pack of alter- 
native user interfaces that make 
it act like WordStar® MultiMate® 
WordPerfect,” Microsoft® Word, 
or other familiar word proces- 
sors—a $99 value free! 

Sprint has all this and does 
all this for only $199.95 instead 
of the up to $600 that some 
companies demand. Sprint auto- 
matically saves your words; 
it also automatically saves 
your money. Sprint—The fast 
track to performance word 
processing. 

60-Day Money-back Guarantee* 


For the dealer nearest you 
Call (800) 543-7543 


INTERNATIONAL 


Borland’s Turbo Pascal 5.0 Adds 
Overlays, 80x87 Emulation, Debugger 


BY NEIL J. RUBENKING 


Last year Borland International 
upgraded its flagship product, 
the Turbo Pascal compiler, to 
Version 4.0. The most impor- 
tant of the many improvements 
were separate compilation of 
Units and the ability to create 
-EXE programs. Were Turbo 
Pascal programmers grateful? 
No, they immediately began 
clamoring for still more en- 
hancements. Users wanted 
80x87 emulation, overlays, ac- 
cess to the runtime library 
source, and most of all they de- 
manded a debugger. 

Turbo Pascal 5.0 has all the 
requested features, and its built- 
in debugger is a dream. For wiz- 
ard-level programmers, Ver- 
sion 5.0 also supports the new 
standalone Turbo Debugger. A 
host of other enhancements at 
all levels brings Turbo Pascal 
5.0 into Borland’s new Profes- 
sional Language Series. 

There are four basic tech- 
niques in using the integrated 
debugger: single-stepping, set- 
ting breakpoints, creating watch 
expressions, and evaluating ex- 
pressions. These options all ap- 
pear in the pull-down menus, 
but you'll quickly learn their 
dedicated function keys. 

By pressing the single-step 
key repeatedly, you execute 
your program one line at a time, 
returning to the source code af- 
ter each line. In the source, an 
“*execution bar’’ highlights the 
next program line. Single-step- 
ping can be rather slow, though, 
especially if the suspect code 
comes in the middle of the pro- 


gram. 

You'll probably prefer to run 
the program full-tilt and then 
stop just before the suspect 
code. As many as 2] break- 
points let you do just that. Seta 
breakpoint on any executable 
Hine, and the programm ‘will pop 
into the debugger just before ex- 
ecuting that line. Or select 
“*Run to Cursor’’ and the pro- 
gram will run until it reaches the 


line the cursor is on. The Ctrl- 
Break key combination acts as a 
manual breakpoint—hit it and 
you come back to the source. 
As you step through your 
program, it's useful to keep 
track of variables. At any time 
you can bring up an Evaluation 
window and display the value of 
a variable or expression. The 
Evaluation window is smart—it 
grabs the variable name under 
the cursor as a default and will 
display variables in many for- 
mats. You can typecast in the 
Evaluation window and, best of 
all, you can change variables. If 
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a procedure in any Unit or In- 
clude file of your program. And 
if you have two monitors avail- 
able, you can put the program 
source on one, the output on the 
other. 

Turbo Pascal 4.0 added a set 
of useful IEEE floating-point 
data types. However, programs 
compiled using these data types 
would run only on systems with 
a math coprocessor. With Ver- 
sion 5.0 you can write programs 
that use the IEEE data types on 
any computer. If the math chip 
is present, they'll take advan- 
tage of its speed; if not, they'll 


wi-tycle . | ~Cnpy 


The Turbo Pascal 5.0 debugger Evaluation window lets you display the value of any 


a bug seems to surface only 
when one variable has a certain 
value, just set it to that danger- 
ous value and watch the fire- 
works, 

When you're tracking down 
an unplanned change to a vari- 
able, Evaluating after every line 
gets tiresome. Instead, put that 
variable (or expression) in the 
Watch window. Now its value 
gets updated every time you re- 
turn to the debugger. 

The integrated debugger in- 
cludes a number of other handy 
features. Its Call Stack keeps 
| track of the last 128 proce- 
) dere/funetion calls. At any 
point in the program, you can 
check the Call Stack to see how 
you got there. You can use the 
Find Procedure option to locate 





variable or expression. You can also alter the variable’ s value. 


emulate it in software. 

Overlays are back—and bet- 
ter than ever. A single proce- 
dure call makes your program 
stash overlays in EMS if it’s 
available. And the old problem 
of finding the overlay file on- 
disk is no problem now. Turbo 
Pascal 5.0 programs automati- 
cally search for the overlay file, 
first in the current directory, 
next in the .EXE file’s directory 
(in DOS 3.x), and finally any- 
where on the path. In Version 
5.0, you overlay whole Units, 
and there’s no longer any re- 
strictions on calling other rou- 
‘ties in Whe saint overlay group. 

Turbo Pascal 5.0 also adds 
features in the DOS, environ- 
ment, graphics, and file han- 
dling areas. Built-in routines re- 
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trieve environment by name or 
number. For example, *'Get- 
Env(’PATH’)"’ retrieves the 
full DOS path. Most impressive 
of all is the FSearch procedure; 
given a filename and a list of di- 
rectories in DOS PATH format, 
it will search for the file in those 
directories. 

The Borland Graphics Inter- 
face (BGI) now supports the 
IBM 8514 adapter in its full 
1,024- by 768-pixel 256-color 
glory, though it doesn’t offer 
256 colors on the VGA. New 
routines allow installation of 
third-party BGI drivers and 
fonts. As yet, the specifications 
for fonts and BGI drivers aren’t 
available to the public. 

Every serious Pascal pro- 
grammer will upgrade to Ver- 
sion 5.0. The benefits are enor- 
mous, and the only 
disadvantage is that you'll have 
to recompile all your Units. If 
you're using store-bought Units 
without source code, you’ll 
need an update from the pub- 
lisher. But your own code will 
recompile under the new ver- 
sion with no change except a 
few compiler directives. 





$149.95; Turbo Pascal Profes- 
sional (includes Turbo Assem- 
bler and standalone Debugger), 
$250, upgrade from Turbo Pas- 
cal 4.0 (update manual, new 
disks), $49.95; upgrade to Pro- 
fessional (all-new manual, Tur- 
bo Assembler, standalone De- 
bugger), $99.95. 
Requires: 448K RAM (256K. 
RAM for command-line ver- 
sion); will use EMS for editor if 
avalaiic, DOS 20a Tater. 

y In Short: This latestevotution =. 
of Turbo Pascal adds overlays, i 
8037 emulation, and new stan- | 
dard features, but the real prize 
is the integrated debugger. Not 
copy protected. 
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SideKick Plus Gives Your PC 
the Power of Communication! 


cations capabilities 
without leaving 
Quattro—or any 
other application 
you're using 


Online Help is ————_ 
always available 


It’s a full-fledged communi- 
cations program for data and 
voice ... plus a lot more! 


Communication is power. And with 
SideKick® Plus, It’s at your fingertips. 
Because SideKick Plus is the only com- 
munication software you need. To send 
your message around the world. Or to 
plck up messages from MCI or Dow 
Jones or any other electronic service. 
Automatically—even If you're down 
the hall In a meeting. Or doing some- 
thing else you do on your PC. (Try 
asking CrossTalk® software to do that!) 

SideKick Plus saves you time and 
keystrokes with sample scripts for pop- 
ular programs IIke MCI* Mail, Compu- 
Serve,® and BIX.® You can create 
scripts by simply recording your key- 
strokes, or edlt scripts to access the 
full power of the script language. 


Turbo charge your Phonebook 


SideKick Plus lets you create the 
most high tech address books you’ve 
ever seen—entering names and 
addresses In the form you choose. 
Searching electronically for the infor- 
mation you need. And attaching notes 
and comments about each person 
Ilsted. 


1B —_— — Ready-to-use scripts 


ee “| ss ecg a: make it easy to log 
Sneis uit onto MCI, Compu- 
Serve, or BIX 


"~~ Define your pass- 
word and encrypt it 
for security 


Add in your local 
access number with 
a simple entry 


F? Begin Dik 
FB End Bik 


Suntar Check and Exi 





SideKick Plus is communications 
and more: seven powerful 


66 The built-in communications 
program is very impressive ... 


‘ ! Unlike most communications pro- 
software packages pine: grams (including some that cost 
= A complete outliner that iets you twice as much as SideKick), the 

open nine fiies at once 


= A sophisticated DOS file manager 

= A calendar you can use as a common 
scheduier if you're on a local area 
network 

m Multiple notepads 

= A phonebook with full communications 

@ Your choice of four different caiculators 

@ An ASCil table 


Plus: 


= Support for both expanded and extended 
memory. If you have an intei Above® 
Board, you can take full advantage of 
your 640K of RAM and yet use all 
your SideKick Plus desk accessorles 


new SideKick lets your computer 
communicate with another machine 
while you are running another 


program. 
—Lawrence Magid, Washington Post 99 


Get the power! 


To buy this kind of communication 
power and all the other SideKick Plus 
features separately, you'd spend 
hundreds of dollars and drain your 
computer's memory dry. Instead, just 
see your Borland dealer and get the 


at any time. power of SideKick Plus! 
@ All completeiy Integrated and instantly 
accessibie over any other application Hard disk required. 
you're working in 
14 
- pecs de ae mere 60-Day Money-back Guarantee* 
For the dealer nearest you 


Minimum System Requirements, For IBM PS/2. [BM tamily of personal com- 
puters. and all LO0% compatibles. Operating system PC -DOS (MS-DOS) 20 
or mer Minimum system memory: 364K bytes. Minimum resident memory 
‘sige: 72K. Hard disk required. Supports both EMS and extonded memory 


*Castomer satiefaction in our main concer. if within 60 days of purchase thts 
product does not perfurm in sovordance wilh our cladma, call our cumomer 
service department, and we will srrange a refund. 


‘Ai Geriand predocts are trademarks or regutered tredemarta of Geriand toternalional tne. Cuber 
brand ond product names ore Wrademarts of their erapectiva bokern. 
Copyright © 1M Borland Setereatieead nc. uz 
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Call (800) 543-7543 
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STI 88-10 STI 286-10 





Standard Features: Standard Features: 
© Invel 9080-1 CPU © 512K Memory 100NS, 
© 512R Memory 120NS, Expandable to 1MB 
Expandable to 1MB © Dual Speed 6/10 MHZ, 
© Dual Speed 4.77/10 MHZ 0 Wait Scote 
* Landmark 41 MHZ © Landmark 12 MHZ 
© 150WT UL Power Supply © 200WT UL Power Supply 
© Eight Expansion Slots © Eight Expenson Slocs 
© One 560K Floppy Drive © One 1.2MB Floppy Drive 
© 1 Perallel, 1 Serial, 1 Game, Clock 0 Powell iad and Hard Duk 
° ‘actile/Fee! Keyboard : 
Sey Tact iee! ©} Parallel, 2 Sena, Real Time 
© Operations Menual is Clock, Serine ai 
. Enhanced 101- 
one veer. Werramy Tectile/Chick Keyboard 
MONO SYSTEM = $ 645 © 288 Turbo Case 
RGB SYSTEM $819 © Operations Manual 
EGA SYSTEM $1030 © One Year Warranty 
HAR O OPTIONS: $$ See Price Table $$ 
20MB $258 
SOMB 8295 
Standard Features: Standard Features: 
© Intel 90386 CPU, $2 BIT Archiveccure © 512K Memory 80NS, 
© IMB RAM BONS, Expandable to 2MB Expandable to 1MB 
© 16 MHZ (Landmark 20 MHZ) © Duel Speed 6/12 MHZ, 
¢ 20 MHZ (Landmark 25 MHZ) 0 Wait State 
© Five 16 BIT Slots, Two 8 BIT Slots © Landmerk 16 MHZ 
© One $2 BIT Memory Slot, Up to 10MB © 200WT UL Power Supply 
© 8 or 10 MHZ 80287 CO PROCESSOR © Eight Expension Slots 
Socket © One 1.2MB Floppy Drive 
® Real Time Clock, 60387 Adapter © Dual Floppy and Hard Disk 
Board as an Option Controller 
© 200WT UL Power Supply (Tower © 1 Parallel, 2 Seriels, Real Time 
System. 250WT) Clock, Game Port 
© Enhanced 101-Rey with Tactile/Click ® Enhanced 101-Key with 
Keyboard Tectile/Click Keyboard 
© Dual Floppy/Hard Disk Controller © 286 Turbo Case 
© One 1.2 Floppy Drive © Operavons Manual 
© One Parallel, Two Serial Ports, ® One Year Warranty 
Game Port . 
© One Year Warranty, Operations $$ See Price Table $$ 
Manual 
$$ Sce Price Table $$ 


30 DAYS SATISFACTION GUARANTEED 
SEE OUR TERMS 








SYSTEM PRICE TABLE Bhs © 
© ST-125 40MS nats $525 
286-10 286-12 386-16 © ST-225 20MB 65MS 210 YT 
“ @ST 225/RIT 20MB . 259 SUNN ECH INC. 
eS ae $1020 1120 © ST 288 50MD 65MS . 256 A Hatverdiechnol 
. ©ST238/KIT30MB..., 295 (2 
ie tense 3ST amseiMe ans”... ase cf pos? 
© ST-251 40MB 40MS .. . . 570 
$1080 1180 ©5T25140MB26M5 ... ... 455 
ote NORTHEAST REGION; SOUTHWEST REGION: 
DRIVES 
$1190 1290 N/A oe TO ORDER, CALL TO ORDER, CALL 
© TEAC 360K ce. $82 
an oes = 1-800-367-1132 1-800-541-9135 
© TEAC L.2 ‘ 
© TEAC | 44M 120 NORTHEAST SOUTHWEST 
© MITSUMI 560K, 15 17 Smith St., #7 17101 S. Central Ave., #1A 
1630 1750 2695 } © MITSUMI720K 85 ‘ 
mpi 8 SMS M Te 4 Englewood, N.J. 07631 Carson, CA. 90746 
MULTE FREQ © MITSUMI 1.44M. 110 Customer Service: (201) 569-7773 Customer Service: (213) 605-5030 
SYSTEM $1645 1745 2720 Fax: (201) 569-6279 Fax; (213) 605-5032 
14° MONITOR Z-NIX MOUSE : 
: eae Mon.-Fri, 9 a.m.-6 p.m, Mon. -Fri. 8:30 a.m.-5:30 p.m. 
ST1 386 Options Available: ® HI-RES MOUSE W/TURBO , . $105 Sat. 10 a.m.-5 p.m. Sat, 10 a.m,-4 p.m, 
© 80387 Adapter Board $ 85 Matsiote *) 
© 20 MHZ Option $250 SERIAL MOUSE... 40 TERMS 
* Tower Case/250W Power $200 © BUS MOUSE W/PC = 66 © Shipment by UPS, FOB NJ/CA for 48 continental mates 
PAINT RUSEY or Dey HALO a © COD orders based on Cash/Money Order/Certified Check/Cashier's Check. 
° / a °F -paymenta include shy mel . 
MONTFORS PAINTBRUSH OR DR HALO It ° Nh aes eal °% Rie ee 
°OR HALO NI ee Personal and Com ecks 
© SAMSUNG, AMBER, 12°, TTL —...... $75 ¢ PC PAINTBRUSH 8 SYAL sesuirai See aiL ena Seeriiall Eavaioiclese 
SWIVEL BASE, 720 a 550, 80 « 25 * TURBO CAD 4% © There will be © 10% restock fee within $0 days from invoice date, 
- © Shipping chai will be deducted from any credits or refunds 
* TATUNG CM-1435, 14° MULTE FREQ. $20 MOOEMS STAT ascend er ice cache WOE pears oid package 
800 a 560, TILT/SWIVEL © Authorized returns must be sent shipping prepaid, with RMA number. 
© EVEREX 1200 INTERNAL... $ 80 © All banc synems carry a comprehenmve 12 month parts and lebor warranty 
QUIMAX © EVEREX 2400 INTERNAL 155 © All individuel parts cerry a 90 day warranty from us 
© Any addinona!l warranties ere covered by manufacturers 
© DM 14, HICH RES, MONOCHROME MONITOR = 118 KEYBOARD © All prices and specifications are subject to change without nouce. 
14", 750 © 350, 182 COLUMNS e 44 LINES — © No surcharge on credit cord orders 
* OM 15, 15° AMBER, FLAT, 7502 530 ............. . 155 0 8960STYLE KEYBOARO $6 
1000 LINES 04 REYS, LARGE RETURN KEY, 
© OM 1502, RGD 6600 240.14" 2. 2. 250 5 LED INDICATORS 
*DM 2214, EGA MONITOR... .....- 560 5161 STYLE KEYBOARD 57 
720 a 350, 64 COLORS TACTILE/CLICK, 101 KEYS. 12F 
© OM 5112, 12° VGA, 4800720... 360 KEYS, SEPARATE NUM & KEYPADS 
© OM 5114, 14° VGA, 4802720 ...... - me 445 © KEYTRONIC 101 KEYS 55 


Corporate 1000 and University PO's Welcome! 
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Nota Bene 3.0 


Unites with 
RamFont 


Nota Bene, the word processor and text-re- 
trieval system from Dragonfly Software, now 
supports Hercules RamFont video cards. The 
combination of Nota Bene, Version 3.0, anda 
RamFont card allows users to design up to 
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3,072 custom characters and mix graphics with 
text and foreign-language supplements. Lan- 
guage supplements are available in Russian, 
Greek, Hebrew, and other non-Western Euro- 


pean alphabets. Upgrades to Nota Bene 3.0 are | 


$50, and new packages retail for $495. Nota 
Bene 3.0 is compatible with the Hercules 
Graphics Card Plus, the Network Card Plus, 
and the Incolor Card. Dragonfly Software, 
New York, N.Y.; (212) 334-0445. Hercules 
Computer Technology Inc., Berkeley, Calif.; 
(415) 540-6000. 


PC Tools Deluxe, from Central Point Soft- 
ware, has added several new programs: 
PCSHELL, a superset of the DOS 4.0 shell; 
PCDESK, a desktop manager; and DESchutes, 
a file-encryption and -compression program. 
PC Tools Deluxe, Version 5.0, also has a new 
user-interface with pull-down windows, and 
Central Point Software has added new features 
to the existing programs, PCBACKUP and 
COMPRESS. Updates are available for $15. 
Retail cost is $79 for first-time buyers. Owners 
of competing products may upgrade to PC 
Tools Deluxe for $25 plus proof of purchase. 
Central Point Software. Beaverton, Oreg.: 
(503) 690-8090. 


FoundationWare Vaccine Corporate now 
prevents the use of unauthorized software on 
IBM PCs and compatibles. Version 2.1 also re- 
duces data loss while increasing productivity. 
In addition, the accompanying Blue Disk pro- 
vides a database of certified virus-free signa- 
ture checks from over 5,000 programs. Foun- 
dationWare Vaccine Corporate 2.1 retails for 
$189. FoundationWare, Cleveland, Ohio, 
(216) 932-7717. 








Laser Fonts, Version 4.0, from SoftCraft, 
now supports WordPerfect 5.0. The enhanced 
Laser Fonts can also install any soft font so 
WordPerfect users can access bitmap font li- 
braries. HP LaserJet Series I] users are given 
extra options with WordPerfect's Font Appear- 
ance menu. Updates are $25 and new packages 

_ Fetail for $180. SoftCraft Inc. , Madison, Wis.; 
(608) 257-3300 or (800) 351-0500. 


Universal Vectors’ UnlSaver Model 100 now 
provides LIM 4.0-compatible expanded mem- 
ory and extended memory. Current UniSaver 
users will receive the upgrade, a new PROM 
for the RAM/system board, and installation in- 
structions, free of charge. All new UniSavers 
will include the upgrade and will retail for the 
original price of $1,495. Universal Vectors 
Corp., Herndon, Va.; (703) 435-2500. 


Lotus Entices 
with Free 
Upgrade 


Lotus is offering a free upgrade to Lotus 1-2-3, 
Release 3, for anyone who purchases Release 
2.01 between September 6 and 30 days after 
shipment of Release 3. Release 2.01 retails for 
$495, and shipment of Release 3 is scheduled 
for the fourth quarter of the year. Registered us- 
ers of Release 2.01 will be able to upgrade for 
$150. Upgrades for registered users of Release 
1A will be $200. Lotus Development Corp., 
Cambridge, Mass.; (617) 577-8500. 


Address Book 
Plus Adds 
Laser Printer 
Support 


Channelmark Corp. is now shipping an up- 
grade to its Pocket Address Software. The new 
version, Address Book Plus, offers laser print- 
et support and the ability to print address books 
and phone lists in four preset sizes. Address 
Book Plus is available in either a Senior Edition 
package with a 4'4- by 7-ineh cover or a Junior 
Edition with a 34- by 54-inch cover. Updates 
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Address Book 
Plus designs 
lists in four 


sizes. 


are free to users who purchased after July 1, 
1988, and $25 for those who purchased prior to 
that date. New Senior and Junior Editions are 
$84.95 and $79.95, respectively. Channelmark 
Corp., San Mateo, Calif.; (415) 345-5900. 
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When our engine 


Unmowed lawns. Overgrown gardens. 


And unpainted fences. It wasn’t 
But, 


ing the first company 
in the her introduce is 
2 megabyte diskette was worth 


it. According to our engineers. 
Six years and many, many 


Prey. ge 
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ers developed the first 2 MB 


weekends of hard work finally paid off. 
In March, 1987, history was made. 
We introduced a 3.5 inch diskette 
that could hold twice as much 
information as any other diskette 
for specific systems. 
Its performance redefined 
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diskette, major projects 
the word precision. Its reliability and durability 
were legend. 
In short, it was the ultimate 3.5 inch diskette. 
But that still wasn't good enough. 
That's why to this day, our engineers are still 
hard at work. On diskettes. Data cartridges. And 
other forms of magnetic media. Every day. Every 


had to be put on hold. 


weekend. Trying to improve. Reinvent. And 
make history all over again. 


So, until then, you'll just have to settle for 
state of the art. 
And hope you're not one of their neighbors. 


For more information, supporting the drea 
call 800-888-1889, Ext.75, ~  POUB EEE ream. 
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& 
“The purpose of this manual is to aid the user of BCB’s Tone-Talk- | 
er hardware and software. From time to time changes may be made 
in this manual for purposes of clarification and updating this man- 
ual. These changes are subject to change without notice.”” 
}  —User guide, BCB Electronics 
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Scrambled sectors? This story on the Open Systems Foundanon in the Contra Costa 
County (Calif. } Business Times turned te drink in the last wo columns. 
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The Official Borland Word Processor 


“Borland International, a rapidly growing software company, has 
an opportunity for a Publications Assistant . . . .To be qualified for 
this position, you need to be thoroughly familiar with WordStar, 
have knowledge of PCs, and type 60+ wpm. We seek a quick learn- 
er who can take all there is to offer in this position."’ 

—Classified ad, San Josc Mercury News, May 29, 1988 


Revisionist History 


"Before either was 25 years 


a panate 


5 


**OS/2 is the yet-unreleased 


new operating system for IBM's 
new line of personal computers, 
which will make full use of the 
memory and computing capaci- 
ty of the Intel 80387 processing 
chip.”’ 

—Canadian Printer & Pub- 


lisher magazine, July 1988 | 













| 


Coal-Bin Black, Velvet Black, 


old, Seattleites Bill Gates and 
Paul Allen virtually cornered 
the computer-software market 
by creating BASIC and CO- 
BOL, the languages used by 
IBM.” 

—VIS a VIS (United Air- 
lines in-flight magazine), May 
1988 


Midnight Black, and 97 Others 


“(MEC’s Mass/1 Draw} also provides interactive editing of text to 
stretch, pull down or pull up words, for instance. Plus 100 shades of 
black, six levels of zoom, and the ability to scan in and edit pictures 
or photos.”” 

—Digital Review, July 11, 1988 
















And Fairchild Data Corp.'s solution is guaranteed termite: proof. 


Is One Minor Problem, Comrade: 

Screen Shows Red Background Only 

Software Products International announced plans to produce a Cy- 
tillic version of its Open Access I] software early next year and open 
a Moscow office. 





Have your seen anything offbeat about the computer industry? If so, send your submis- 
sions to Communiques, PC Magazine, One Park Avenue, New York, NY 10016. 
Winners this issue: Mitchell Hymowitz (COBOL reinvented), David Mayo (Bor- 
land), Donald Krasnick (100 shades of black), Richard K. tenEyck (brickwork), Bernd | 
Hansen (OS/2 & 80387), Khaled Saffouri (liquor foundation). 
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Example: 18 computers (of various brands, sorne on a LAN], each 
equipped with a Systemizer Plus, sharing 3 printers, 9 plotter, and EMAIL. 








Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 
at many of tha world's largast corporations and aver other connectivity methods because it offers: 
throughout the federal government. Ten's of thou- ° up to G62 ports, each parellel and serial capable. 
sends are already in use. The new Systemizer Plus © compatibility with practically everything imaginable. 
is the latest model in Applied Creative Technology's * easy, low-cost owner installation. 

line of Systemizing products, and it delivers what ¢ 5 min. user training with no support needed after. 
95% of corporate computer users want from a © flexibility; readily accomodates growth and changes. 
Local Area Network— at far lass cost and com- ® powerful distributed buffering (up to 31 Magabytes) 
plexity, and yet with much more versatility. e distributed processing for high speed and reliability. 
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dBASE’ Users— Attack 
the Mac with FoxBASE+/Mac 


New Frontiers, No Fears. 


FoxBASE+/Mac gives you the unprece- 
dented ability to run your dBASE pro- 
grams on the Macintosh Immediately— 
without changing a single line of 

code! But there’s much more. With 
FoxBASE+/Mac you can create 
beautiful, robust applications that 
are truly Mac-like—using the 
Samiliar dBASE language! 


Speed and Power. 


FoxBASE+/Mac gives you speed to 
burn—plus the power and performance 
you’ve come to expect from Fox. In fact, 
FoxBASE+/Mac is by far the fastest 
database system available on the Mac 
today—up to 200 times faster! 


View Window. 


The View Window is the master control 
panel for FoxBASE+/Mac’s graphical, 
non-programming interface. Use It to 
open and close files, set up Indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 


BROWSE. 


FoxBASE+ /Mac’s BROWSE feature 
brings new convenience and power to 
database display and editing! You're in 
complete control— BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 


Integrated Graphics. 
Copy and paste graphs, charts, diagrams 
and even pictures into your database—- 
instantly! FoxBASE+/Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 


FouBASE and FoxBASE+ are trademarks of Pox Software. 
dBASE and dBASE III PLUS are trademarks of Ashton-Tate. 
Macintosh is a trademark of Mclatosh Laboratory, Inc., 
Ilcensed to Apple Computer, Inc. 











Hi iis . 988 
as Vegas Hilton Hotel 
Las Vegas, Nevada 


Command Window. 


FoxBASE+/Mac’s Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language—just 
type a command into the Command 
Window, and it’s executed! 


Get The FoxBASE+/Mac _FesBaSe+/Mac is part of the award-win- 
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You can create stunning screens like this with FoxBASE + /Mac—immediately! 
This actual FoxBASE + /Mac screen photo illustrates the View Window, 
Command Window, Integrated Graphics, Memo field editing, 

Trace and Debugging Facilities, and the BROWSE feature. 





ning family of products from Fox Software. 


Facts Now! For two years in a row, FoxBASE+ has been 
Call (419) 874-0162 Ext. 760 for more pteelle ohare: peti Sarre x tr 
information about FoxBASE+/Mac. Or 9.2 out of m possible 10 when tested by 
visit your local software retailer. InfoWorld's Review Board! 
Fox Software >= 
Nothing Runs Like a Fox. 
Fox Software, Inc. (419) 874-0162 Ext. 760 


118 W. South Boundary FAX: (419) 874-8678 | 
Perrysburg, OH 43551 ‘Telex: 6503040827 
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# BILL MACHRONE 


VIEWPOINTS 


SUPPORT THE 


STUMBLING BLOCK 


Support is the bugbear of personal computers. You can buy them. You can install them. You 








can use them. But you can’ t get service for them. Or So it seems. 


e get a lot of mail at PC Maga- 

zine. Most of our readers like 

what we do. They laud the com- 

parison reviews, the technical columns, 

the benchmark tests. They like the way we 

rate products, and they like Editor’s 

Choice. They have lots of suggestions 

about how we can do it better, too. We in- 

tegrate them (at least the ones we agree 
with) on an ongoing basis. 

One request, however, has me stymied. 

A surprising number of our readers want 

us to rate the quality of service and support 

on products. The shcer number of people 


who are asking for it tells me that service is | 


a tremendous problem. The topic also has 
generated heavy message traffic on PC 
MagNet. 


HORROR STORIES My in-box is 
filled with tales of woe. People often copy 
PC Magazine when they correspond in an- 
ger with a vendor. They’re professionals, 
business owners, infocenter managers, 
doctors, lawyers, and lone users. (In an in- 
formal survey of responses, the lawyers 
get the best service. Nobody likes to be 
sued.) They complain about a broad range 
of problems: wrong ROM chips; slow soft- 
ware; recurrent hardware failures; inability 
to get simple questions answered; being 
put on hold for half an hour; incompetent 
sales, service, and support personnel; and 


upgrades. 


Ah, upgrades. If there’s anything that 
ticks a buyer off, it’s selecting a product 
only to find that it’s been replaced by anew 
version and that it’s going to cost money to 
get the latest. 





The software side of the business has 
this issue pretty much under control. The 
policies are well founded and have been 
around long enough to stand the tests of 
time, customer criticism, and sound busi- 
hess practice. Basically, the software com- 
panies announce a new product or version 
and specify a grace period. Any old-ver- 
sion product bought within that time is eli- 
gible for upgrade. The customer service 
reps handle the cases where buyers miss 
the deadline by a day, a week, or whatev- 
er. Sending bug fixes out to the entire reg- 
istered user base isn’t exactly an everyday 
occurrence, but it isn’t unheard of either. 

The hardware companies are something 
else again. The manufacturers take an ap- 
proach that sounds suspiciously like 
“Don’t call us, and we won’t call you.” 
You see, no hardware design is ever really 
finished. The design engineers hand it over 
to the production engineers. The software 
group keeps tinkering with the BIOS. And 











the world’s biggest beta-testing lab, the 
customer base, tries the engineers’ com- 
bined handiwork on their real-world prob- 
lems. 

A company ships a new product or a 
new version of the old product. Slowly the 
phone lines begin to light up. It won’t work 
with a Bemoulli Box. Someone’s scanner 
works at 8 MHz, but not at 12. A new 
drive-type designation interferes with one 
already in use. It will read, but not format, 
720K diskettes. I’m sure the earth would 
wobble on its axis if a computer manufac- 
turer ever notified its installed base that 
there was a problem and here were the new 
ROMs the users needed to fix it. 

I’m not just talking about small compa- 
nies either. Microsoft doesn’t support 
DOS (“‘It’s not a Microsoft retail prod- 
uct’’). IBM doesn’t readily admit that you 
can plug in or connect anything that 
doesn’t bear the IBM label (**We don’t 
support untested configurations’). Com- 
paq doesn’t support anything (‘Call your 
dealer’), 





RATE OR BERATE? The question is, 
How do we measure support? And how do 
we communicate it ina useful way to you? 
In the review process, we are in contin- 
ual contact with the manufacturers. Some- 
times they know it’s PC Magazine calling 
and sometimes they don’t. Sometimes 
they put us on hold for half an hour. Other 
times they just give us quick, wrong infor- 
mation and hang up. Should we pass on 
our impressions of those contacts? 
Remember that most of the time we're 
talking to the manufacturers when a prod- 


Mlustratvon, John Labbé 
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PRODUCTS 





— HARDWARE - 


STOCKING STUFFER 
SPECIAL 


Complete Epson Equity | Plus w/Printer 
Complete Epson Equity li Plus w/Printer 
Complete AT&T 6386 WGS w/Printer 





Accessories 
Brooklyn Bridge Universal . 
Copy iI PC Detuxa Bd. 
CurtisRuby+ .. . 

Mach Ill Joystick . 
Masterpiece 
Masterpiece Plua . 
Stedi-Watt .. ° 
180 Watt Power Supply . 
Logical Connection 


Boards 


AST Advantage Premium ... 
AST Rampage/2 .. a 
AST Rampage 286+, 512K 
AST Sixpac Pluaw/64K 

AST Xformer . 

Everex —2MB Above PC . 
Everex - 3MB Above AT 
Ganeric lO XT .... 

Harcules Graphics Plua 
Inboard 386 PC 

Intel Above 286, 512K 
MicrosoftMach 20. 

Orchid Tiny Turbo 





COMPUTERS 


ARC 
286 Turbo 
386 Sky SaaS 


Everex 288, 10MHz. ows 

Everex 288, 1OMHz, 1W S 

Everex 288, 12 SMHz, OW S. 
80386'a 

Wyse 386 . 


Laptop Portable 


Computers 

Epson EquityLT. . Calf 
Sharp - All Models Call 
Toshiba — All Models Calf 
Zenith — All Modela Call 
NEC Multispeed-2 . .. Call 
All Other 

NEC Producis Call 


$1249 
2369 
2795 


EGA Boards 


AST VGA Plua a 
ATIEGA Wonder 800 . 
EVEREX EVGA 

NEC 1024 : 
Orchid Designer VGA. 
Paradise Auto 480 . 
Paradise VGA Plus 
Paradise VGA Prot, 
Zenth VGA. 


AT&T 6300 WGS, 10MHz 
AT&T 6286 WGS, 12MHz 
AT&T 6386 WGS, 16MHz 
AT&T 6386, 20MHz, 135 MB H. D.. 


Hard Cards 


Plue Heardcard 20 MB 
Plus Hardcard 40 MB 


Hard Drives 
Miniscnbe 20 MB A 
Seagate 20MBw/Cont . . 
Seagate 30 MB w/Cont 
Seagate ST 125 w/Cont 
Seagate ST 138 w/Cont 
Seegata ST 251-2 


Keyboards 
Keytromcs KB101-1 . 
Keytronics 5151... . 
Keytronica $153. 

NTC Enhanced 101 


$919 
1499 
2199 
4599 


AT&T 6386E, 20MHz, 135 MB H.D. Lan Server Tower 5399 


EGA Monitors 


AMDEK 722. -. $489 
Mitsubishi Diamond Scan Call 
NEC-Moltisyncll.  ... Call 
SameungCM 4531. 4 36a 
Sony Multiscen —. 3 Call 
Zenith .. 5 2 Call 


Floppy eves 


Teac 5%" 360K 

Toshiba3"144MB . 

Toshiba 3%" 720K . 

Other Famous Brands... Low Price 


Laser Printers 


Toshiba PageLaser... . . $2699 
Okidata Laser 8w/HD .. 1519 
ASTTurboPS . 3 3199 
Panasonic 4450 . 1999 


Incredible Values 


Monochrome Board wiprinter port 

(Similar to Hercules Graphics) $59 
Oeta CopyMicrofaxBoard . Call 
Amdek CO Laser Orive - Cell 


Mice 
Logitech . Z 
Microsoft Bua w/Paintbruah 
Microsoft Serial 


Modems 


AZ2400INT .... .. 
Everex 300/1200 
Everex 2400 INT 
Everex 2400NMPINT . 
Everax2400 EXT... .. 
Everex 2400 NMP EXT . 
Hayes 1200. d 
Hayes2400... 
US Robotics 2400E . 





Monitors 

AMDEK 410 ..... 
Samsung Fiat.. .. 
Sigma Lazerview . 
MagnavoxRGB . .. x 
NEC GS Amber... ........... 
Princeton HX 12E . 
Princeton Max12 .. .. 
Semsung TTL Amberw/ttt . 
Samsung Color wit 
Viking 

Viking | 

Viking 10 Color 

Viking 2400 


Printers 
CITIZEN 
TRUER I26 | ee. Se oa Sees as 
MSP 40.. 
MSP 45. 


EPSON —Callon all models 
LQ500 : E 
Losso 

NEC 

P5XLP 

P$200/5300 

P2200. . 

P6-P7ColorKita . . .. ‘ 
OKIDATA - Call on all models 
0K1320/321 . ae 

OKIIO0 ... 

OKI391 

PANASONIC 

1080-1/M2 

1091-1/M2.. 

W982 fe. oa 

1524 

1592. 

3131. 

3151. B 

STAR MICRONICS ~ 

NX1000 . fi 

NX 1000 Color 

NX15 

NX 2400 

TOSHIBA 

321SL . 

341SL .. 

351 SX 


Se ate scan 


80287 (intel) ... 
80287-3 (Intel), 
802870 . . 
803872.0 ... 
8087-2 (Intel) 
8087 (Inte!) 


FREE SOFTWARE! 


Purchase over $100 end recetve one of thase disks ebsolulely FREE! Purchases 
over $250 gel twa Iree disks, over $400 gel Ihree, or get all four disks when your 


purchase is over $500! 


1) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) DR. DATA LABEL. 





¢ Minimum Shipping on software is $5.00 

« AZ orders add 6 7% sales tax. 

* Personal/company check allow 14 days to clear. 

« We accept Purchase Orders from authonzed institutions 
for 3.5% more then cash price. (Pleese cell first.) 


¢ All retums are subyect to our approval. 
* There will be a 20% restock fee on all returns. 
» Sorry, no refunds on open software, due to copyright laws. 





1-800-421-3135 


DBase IV 
CALL 


‘artewgit 
Dac Essay Acct, Ver 3.0. 
Dac Easy Light... , 
Quicken . 3 
Dollars & Sense 
One Write + .. 149 
Managing YourMoney40.... . 
Peachtree Business Accounting 149 


$55 
39 


Communication 


Programs 
Brooklyn Bdge Universal . 
Carbon Copy Plus .. 
Croestalk XVI. 
Crosstelk MK4 ... 


Smartcomill 


Data Base 


Managers 
Clipper 
Condor 


FoxBasePlue .... 

Genifer 4 
Knowledgeman2 ..... . . 
Paradox 2 0 Premum . 

PFS. Professional File 


Powerbase .. 

O8A30 .... 3 
Quicksilver Diemond 
Revelation Advanced 


Pee: PeutPubtsher30 ss 
Ventura Publisher 20... 


Diskettes 


Bernoutii cart. 10 MB, 5°... 
Bernoulli cart. 20 MB. 8” 
Maxelt5¥."DS/HD ... 
Moxell 51° DS/OD 
3M8\%"° DS/HD . 





We Cater to the First Time Buyer 
Call our friendly technical service 


(602) 246-2222 
— SOFTWARE - 


Language 





SAVE 60% 


We Stock 
Ail Available ON Our Everyday 
Products Prices 





THIS MONTH’S SPECIAL 
MICROSOFT PC Excel 
SPECIAL $247 





Utilities 
NortonCommender2.0... . 
Norton Utihties appees 
Numerical Methods. 


jes 


Ayan McFarian Fortren boar wil 


Educational 


Microsoft ted pos... 
Turbo Tutor Il. a 
Typing Tutor NV. 


$30 
G4 
30 


Entertainment 
Chuck Yeager Flight Simitr. ... . 
F18-Strike Eagle. 

Hacker ll... . 


CAD & Engin 


Generic Cadd & 
FastCad..... 


Ayan McFerlanCobal . . 


Prokey 4.0... 
ooosi .. . 
Rightwriter .... 
Sidekick Plus 
Sideways 
sos. 
SQZ..... 
Super Key 
Turbo Lighting 
sulle 2 XTree 


EasyCad20....... . 4 pe 


MathCad . 
Microsoft Flight Simulator 3. 
Scenery Disk 1-7 
Sitent Service 


Project Manager 


Microsoft Project 
Super Project Plus 


Timeline Pro Ver 30. ... 





Volkswriter 3. 
Webster Spelicheck 
Webeter Thesaurus 


$299 
255 
323 





pane’ 
Boeing Graphics = 
Chartmaster 

Design Cad 2 

Diagram Master 

Eeesy Cad 2.0. 
Energrsphics 2. ion 
Genenc Cad. . 

Herverd Grephics . 4. 
in-AVision. . 
Microsoft Chart 3 0. 


Framework Ill. 
Microsoft Works 
Secretery Bird 
Smart Software .. 








Totel Havard Manager 3 


= 
Lotus 1-2-3... Be 
Microsoft PC Excel . 

Plan Pertect . 

Quettro oF . 
Spreadeheet Auditor 
SuperCaic 

Surpass . 

ve Planner Plus .. 

Twin Advanced . 


ae 


Copy llPC . 


DirectAccess... . 
Duet. 

Eureka 3 
Fastback Plus . .. 


Gopher . 
Graph in the Box Release 2. 


Microsoft Windows 285 
Microsoft Windowe 386 . 
Norton Advanced 5.2... 
Core Fast d 


WordPerfect Librery 2.0. .... 
Wordstor ProPack 5.0. . 
Wordstsr 2000+ . 

Wordstar 2000+ Legal . 





We Also Feature 
Microsoft 


Software for the 
Macintosh 





Call For 
Items Not 
Listed. 


WAREHOUSEDATD. 


PROOUCTS 


2727 W. Glendale Ave. 
Phoenix, AZ 85051 


1-800-421-3135 
1-602-246-2222 





+ All Prices are subject to change 

+ Sorry, no COD orders. 

+ Minimum phone order $50.00 

* We do not guarantee compatibility. 


Phone Hours: Monday thru Friday 5:30 a.m.-9:00 p.m. MST 


Saturday 9am-Spm MST. 


No Charge for MasterCard or Viea 
aa 
tostercord) VISA 


a 


ee 
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See us at booth R8700 


COMMDEH/Fall '88 


November 14—18, 1988 
Riviera Hotel, Las Vegas, Nevada 


EASYFLOW 


A’ on-screen flowchart processor that knows about flowcharts - not just 
Ae “screen draw’’ program that makes you do most of the work. 

EasyFtow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

> Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFrow automatically breaks the chart up & prints it in page size pieces. 

& Standard: Ail standard flowcharting shapes included. Custom shapes can be ordered. 

» User friendly: Don't take our word for it. PC Magazine says ''FasyFrow fives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". (March 10th 1987 issue, page 278.) 

» Mouse: Optional but fully supported. 

& It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

& It plots: On HP7440, 7475, 7550, 7570, 75858 and compatible plotters. 

» It works: We are contractually prevented from mentioning the name of the “'big 
eight"’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFrow 

» Rush delivery: Order by noon today (eastem time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFrow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

by M.0., cheque, VISA, Mastercard or Company PO. 


Cantral filas: 
complete 
“Lest Order” 
form 


'—» In addition to logging 
tha complaints the seerch 
Leg Complaint unit copies the complaint 
for managers es well: 


The chart fragment above was produced on an HP LaserJet-Plus and ts actual size and 
unretouched. Publication quality charts like thes can be produced using only minutes of preparation 
time and seconds of pnnt time 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 


Mailroom 
sends to 


centre] files File found? 
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VIEWPOINTS 


@ BILL MACHRONE 


uct is new. In some companies, such as 
WordPerfect Corp., that means that it’s re- 
ceived considerable attention. In others, 
we get reactions like ‘‘You’ve got Won- 
derCalc 9.0 already?! Gee, I wish they'd 
give me a copy.’’ Neither case is likely to 
be representative of the contacts you'll 
have. Newness can fade, and support with 
it. Belated support programs can pick up 
steam as the product goes into wider distri- 
bution. Bugs in the earliest versions of 
products are quickly resolved, and a re- 
viewer's complaints may be dated in a few 
weeks or months. 

My biggest concem is over the biggest 
variable: the human being at the other end 
of the phone. In fact, it’s worse than that. 
The conversants at both ends of the phone 
are equally responsible, and sometimes 
equally culpable, for the quality of com- 
munication. I’ve talked to plenty of sup- 
port people who spend the first 5 or 10 
minutes just getting the caller calmed 
down enough to describe the problem. 
Some of the calls never get that far. And 
there are some support people who should 
be in some other line of work, such as pro- 
gramming or professional lawn mainte- 
nance. 

Should PC Magazine tally and report 


| the results of phone calls like these? What 


are the chances of our hearing about 
enough of the well-resolved support situa- 
tions? When was the last time you dropped 
us a line to tell us that a Symantec or a Ze- 
nith was a terrific company? 


SOMEWHERE OUT THERE Perhaps 
we should solicit conversations about 
companies and their support policies on 
PC MagNet. Then we could excerpt and 
report on our readers’ real-world experi- 
ences. The downside, of course, is that PC 
MagNet, although enormous, acts like a 
focus group, both statistically and interper- 
sonally. A strong personality can sway the 
opinions of others or cause the timorous to 
withhold their opinions, or even anger oth- 
ef users so much that they clam up. Of 
course, we can use our on-line survey ca- 
pability to solicit opinions and experiences 
without the interaction, but then we’d miss 
the interplay and sharpening of opinions 
that take place in the discussion forums. 
There’s an answer out there, and I’m 
looking for it. PC 
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Come See Us at COMDEX Las Vegas Hilton Booth #H8032 


DacEasy™ Accounting. 
More Than 400,000 Growing 
Businesses Worldwide. DacEasy 
Accounting leads the industry as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine's 
Editor's Choice, DacEasy Accounting 
recently was named InfoWorld's Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 


i 

1985 | 

PRODUCT 
OF THE 
YEAR 

|v 


Since its introduction in 1985, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-based businesses, or modify. 
All seven modules (General Ledger, 
Accounts Receivable, Accounts Payable, 
Inventory, Billing, Purchase Order and 
Forecasting) are fully integrated. Data 
posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


EDITOR'S 
CHOICE 


‘198S.1987 





DacEasy Accounting's strength is its 
capability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 


Call 1-800-877-8088 


(in Canada, Call $19-747-9633) 


In fact, it provides you with more than 
700 reports and “what if” forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 





The only accounting software to win all four 
readers’ contests in the past three years! 


ite <li aime 
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The DacEasy™ 3.0 Series. A World of 
Difference in Business Software. 
Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3.0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2’s and 1099 forms, 
and much more. It’s no wonder DacEasy 
is the world’s best-selling payroll and 
personnel management program! 


Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 


DacEasy™. The World's Best Ongoing 
Customer Support and Training! 
Disk-based tutorials, FREE Getting Started 
Suppor, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to leam 
Accounting 3.0, Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 





A World of Difference in Price! 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.95 each 
are DacEasy Accounting (ail seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 
DacEasy way. 























Dac Software 


17950 Preston Road © Suite 800 ¢ Dallus. TX 75252 


Mi they Money tack Gusmnces ties Had gurus une all prenlucds fouyl directly fru fac Sofware tes shipping dugg. Minimun Hardware Kequirementy HUM PC or WS computtihes, 2 dink 
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e Slash Your Total Development Effort... 
\ \ ) “it x From Prototyping To Completion 
eC Ive Ol ( You'll get live results fast—even before you write the 
first line of code. Ideas become running applications in a 


few hours. 


ie ° Designer, the front-end application generator, allows 
you to produce major programs with no coding. It 
eliminates prototyping as a preliminary step because design 
and source code generation are done concurrentiy. You can 


impiement a dazzling coior screen or a report in minutes. 


Why You Should 5 mtrnccmnes_ 


The Professional Developer's Designer is the most 


e 
powerful application generator in the industry. it creates 
structured source code that is fully commented. You can 
easily add to it, modify it, or just admire it. 


And The Professional Developer is a complete develop- 
e ment environment with all the toois that you need. 
Ol ! } Ol i S Create High-Speed, Bullet-Proof Data 
Management With Built-In LAN Support 
Advanced techniques allow you to tune your data 
management to fit each application. Use related files, data 
encryption, memo fields, automatic recovery, and commit 
I ) e and rollback—all without compromising Clarion’s high 


level of performance. And complete LAN features are 
included so the applications you deveiop will run on your 
network without any additional run-time or LAN PACK cost. 


Interface To Your Own C or Assembler 
Routines For Special Requirements 
The Professional Deveioper will support special device 
routines and compiex iogic written in C and Assembler. 
You won't have to compietely re-write all those existing 
procedures. You can produce compieteiy open-ended 


F ead soiutions that can grow with your needs or requirements. 

“aa Produce Executable Programs That Don’t 

: - Need Run-Time Systems 
PROFESSIONAL GLARION Compile your application into an .EXE program that will 
resem run on a stand-alone computer or workstation so you can 

—, AL DEVELOPER PAE distribute your programs witha costly run-time =, 

- — Get Started Immediately. You'll Be 
Productive The First Day. 


Although there’s a lot of horsepower ‘under the hood,” 
you'll be producing programs soon after you open the 
package. You'll find the whoie environment friendly and 
comfortable. PC Week says: “Clarion is easy to learn and 
easy to use.” 


InfoWorld Gives You 
One More. 


After an exhaustive evaluation of oma 
twenty relational databases, Professional 








InfoWorld proclaimed Clarion’s top- Developer 
2 scoring Professional Developer 
"the system ofc for he 8.2 
‘ se applications programmer: ul 4, 1988 

All New Version 20 eee? lates reason a - 

The Clarion Professional Developer is A Total Programming Environment That loping your applica: == LiGHE: 

Runs On Any ine PC, PS/2, Or fae Compatible with 384K Of Memory And A tions in Clarion. To get started doing 

Hard Disk. The Retail Price Is Just $695. NOT Copy Protected. just that, see your Clarion dealer, RATED 
Se REVAONAL 
(800) 354-5444 


CLARION tafe foc for mand BASE 


PROFESSIONAL DEVELOPER™ 


Clarion Professional Developer and Clarion Software are trademarks of Clarion Software. Copynght 1968 Clarion Software. 
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# JOHN C. DVORAK 


VIEWPOINTS 


‘THE DVORAK 


PROGRAMMERS QUIZ 


Programming takes a special kind of person. A logical mind and a peculiar personality are 
key. To find out if you’ ve got what it takes, take Dvorak’ s Programmers Quiz. 


icrosoft, Borland, and others sell 

programming languages to com- 

puter newcomers by the scads. 
While professional programmers account 
for a good portion of software vendors’ in- 
come, most of the action comes from peo- 
ple who want to leam how to program and 
see if they like it. Some would-be pro- 
grammers see the potential to make mil- 
lions of dollars with that neat-o idea that 
has been bouncing around in their brains 
for the last couple of years. 

Programming takes a special discipline 
and a logical mind, but it also takes a pecu- 
liar personality. The lifestyle of the best 
programmers is enviable. No set hours, 
good income, work always available. But 
there’s that personality aspect to consider. 
To see if you’re cut out oe take the 
Dvorak Programmers 
First off, let’s bypass stuff like whether 
you like computers and the flexible hours 
and go into the real meaty questions. 


Question 1: Which of the following 
beverages do you prefer? 

(A) Wine, (B) Jack Daniels, (C) Beer, 
(D) Jolt Cola 


Question 2: How would you prefer to 
spend a leisurely Sunday afternoon? 

(A) Watching football, (B) Going to the 
z00, (C) Playing Trivial Pursuit, (D) Test- 
ing batteries 


Question 3: What is your favorite 
scent? 

(A) Yves St. Laurent Opium, (B) Oscar 
de la Renta, (C) Old Spice, (D) Pizza 


Pc 








Question 4: What do you like to wear 
as casual attire? 

(A) Sports coat, open shirt, (B) Slacks, 
Izod shirt, (C) Jeans, sweater, (D) Any- 
thing with a T-shirt 


Question 5: What is your favorite 
food? 

(A) Tournedos Henri IV, (B) Coq au 
vin, (C) Hamburger, (D) Coffee 


Question 6: What 3 your favorite 
noncomputer 

(A) New York amt of Books, (B) 
Time, (C) Playboy, (D) Batman 


Question 7: What is your favorite 
scene in a movie or TV show? 

(A) Hamlet’s soliloquy, (B) James Cag- 
ney’s ‘I’m on top of the world, ma!”’ 
scene in White Heat, (C) Scene at end of 
Dirty Harry when Clint Eastwood says, 
**You've got to ask yourself ‘Do I feel 





lucky?’ Well... do you, punk?’’ (D) 
Spock’s mind meld with a rock creature 
called the Horta. ‘‘The pain, the pain!”’ 


Question 8: Who is your favorite ac- 
tor? 
| (A) John Gielgud, (B) Rod Steiger, (C) 
Bruce Willis, (D) Bamey Rubble 


Question 9: Who is your favorite ac- 
tress? 

(A) Ingrid Bergman, (B) Meryl Streep, 
(C) Joan Collins, (D) Barbi Benton 


Question 10: What is your all-time fa- 
vorite movie: 

(A) Ben-Hur, (B) A Passage to India, 
(C) Star Wars, (D) Fritz the Cat 


Question 11: How do you think others 
perceive you? 

(A) As a person of taste and intelli- 
gence, (B) As an urban professional, (C) 
As a potential sex symbol if it weren’t for 
your physique, (D) As God’s gift to the 
20th century, and rightly so. 


Score 10 points for each answer D, 5 
points for each C, and no points for any A 
or B. If you chose A for each question, 
then you're hopeless if you want to be a 

. You have some potential as a 
COBOL programmer if you got 20-60 
! points. A score of 60-100 means you are 
| headed in the right direction and should 
seek work at Microsoft to help you get 
| your act together. 100 points or more says 
you have star quality. The sky is the limit. 
| Good luck. 
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WHEN THEIR CUSTOMERS DEMANDED 


UNIX SYSTEM V SOLUTIONS, THESE 
INDUSTRY LEADERS CAME TO SCO 


tandards are made, not born. 
The leading UNIX® System on three generations of PCs, SCO™ 
XENIX® System V has revolutionized the way people look at both 
the UNIX System and PCs by revealing the amazing hidden potential 
of these standard hardware platforms. 
In the process, SCO XENIX has become a true standard in UNIX 
System V software. 
And like a true standard, SCO XENIX has opened up entire new 
markets of opportunity that have never before existed for micro- 
processor-based computers. 

eamed with the latest generation of 80386- based 

machines, SCO XENIX 386 allows systems created 
from the widest range of hardware choices to surpass 
the multiuser, multitasking performance of minis 
or even mainframes—at a fraction of the cost. 
SCO XENIX can be found running thousands of 
XENIX- and UNIX System-based vertical applications 
on powerful business systems supporting 16, 32, 
or even more users. And on graphics workstations 
Tunning advanced engineering and scientific 
applications. 





And, of course, on personal computers, running multiple DOS 
applications concurrently, or networking XENIX and DOS systems 
together. 
loday, more and more end users are demanding the power 
that only: UNIX System V software can bring to their standard 
hardware platforms. 
And when leading developers, resellers, and computer manufacturers 
who serve these users want to make sure they're working with 
a partner who's the UNIX System software leader—for now, and 
long into the future of UNIX System standards—they 
come to SCO. 
hey know that SCO will provide them with the 
most comprehensive environment for UNIX System 
applications, technical and marketing support, 
training, and documentation in existence. 
And they know they can trust SCO UNIX System 
software to be the most complete and reliable 
anywhere in the world, because it comes from the 
most complete and reliable UNIX System software 
company in the world. 


The UNIX System software leader —SCO. 


See Us at COMDEX, Room #3, Rotunda, 


THE SANTA CRUZ OPERATION 
The UNIX System Software Leader Worldwide 
(800) 626-UNIX (626-8649) - (408) 425-7222 - FAX: (408) 458-4227 « TWX: 910-598-4510 sco sacz - E-MAIL: .,.!uunet!sco!info info@sco.COM 


ease endemark of ATRT pO ead Se St ep nee oT Oe ee ree ee va 
‘hetene Cos Operant, 400 Eacinal Semet, 7.0 Boa 1900 Senta Crus, CA 9506) LA ‘Santa Cos Operanion, Lad , Croakey Conte, Hamers Lane, Wasord @Di SYN, Lintued Kingdom, ¢44 (0)923 806304, FAX. +44 (0)803 S577). TELEX 917572 scouan 
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JOHN C. DVORAK 


VIEWPOINTS 


INSIDE TRACK 


486 chatter and an MS-DOS clone hit the streets 


s the talk about the 80486 heats up, 

we are now hearing that IBM plans 
to hitthe streets with an 80486 the minute 
the chip ships. Apparently they are de- 
signing a machine around the chip, using 
an emulator based on the specifications 
to which they are privy. Compaq also 
hints that it will be the first company with 
an 80486 machine. Is this power user 
blood lust or what? 


It was years before the first 8080 ma- | 


chine was introduced, while the chip 
floated around. Then came the 8086. No- 
body designed around it for years. The 
Seattle Computer Products DOS was de- 
veloped long before IBM announced the 


8088-based PC. The 80286 also sat on | 


the designer’s table before acceptance 
into the computer community. The key 
thing with the 80286 was that it didn’t 
hang around as long. It marked a new 
trend: quick implementation. It was 
within a year of the first shipped 80386 
that machines appeared. Now we expect 
to see the new chip and machines appear 
at the same time. 

It’s not as though we really need this 
much power on a desktop. It’s a basic 
need for anything new to keep the mar- 
keting juggernaut moving at a fast and 
furious pace. All that’s really happening 
in the industry is faster and faster chips. 
Where's some software to go with it? 

I'm now staring at machines right on 
my desk containing 80386 chips and 
68020 chips. Sheesh. 68030 and 486 ma- 
chines are already in the planning stages. 
Now I can run that program that plots a 
NASA probe launch to Neptune. 

DOS 4 One and 4 All Dept.: Can’t 
IBM do anything right? This operating 
system is their baby, and it has so many 
bugs that we’re told that we can expect to 
see 4.] sooner than expected. I’d wait for 
4.2 the way they are going. 








Cute Product, Cute Idea Dept.: If 
you want to see a cute product, then look 
at DR-DOS from Digital Research. I’ve 
been meaning to compliment DRI for 
this bold new product: an MS-DOS clone 
designed to be inexpensively licensed to 
OEMS as a replacement for DOS 3.3. It 
looks pretty nifty to me! It ran every- 
thing I threw at it, including some bi- 
zarre games. When I ran V Bench from 
Golden Bough Systems, it showed a dra- 
matic efficiency increase over DOS it- 
self. The performance-minded should 
take note. 

DR-DOS is ROMable, unlike MS- 
DOS; this should find use in laptops, 
where disk access chews up batteries. 
The closest anyone has come to a 
ROMable DOS is Toshiba, which has 
DOS 2.1 in ROM loaded onto a perma- 
nent RAMdisk. A kludge way to do it. 

There doesn’t seem to be much of an 
end-user market for DR-DOS. Most end 
users with new clones simply find a 
friend with MS-DOS and bootleg it. 

This sad truth does not encourage 
anyone to clone DOS. When the Radio 
Shack operating system, TRS-DOS, was 
cloned years ago, the key was supersets. 
Newdos and the other clones added fea- 
tures not available in plain-vanilla TRS- 
DOS. This is the key to success, The 
long-term problem, of course, is that at 
some poini you can’t stay 100 percent 
compatible as the laggard vendors 
(Microsoft and IBM, in this case) add the 
same new features but with different 
command structures. So nobody in this 
business wants to even try to make a go 
of it. 

So congrats to DRI for doing what it 
did. Now here’s a product idea for 
someone. Put the DR-DOS in ROM ona 
short card with the necessary support 
chips, so that the big machines boot right 





to the operating system with the flick of a 
switch. No disk access, skip the hokey 
and useless memory check, just go right 


| to the C prompt. This is not a new idea. 


The old (circa-1977) SOL-20 used to 
have a ROM operating system that came 
right up. When they upgraded the operat- 
ing system, you swapped the ROM out. 
No chance for casual bootlegging here. 

With larger memory and upcoming 
monster operating systems, it’s appar- 
ent that we have to rethink the start-up 
procedure. Most users are not going to 
leave their machines on overnight. When 
they come in, they don’t want to wait an 
etemity for it to check 16MB and then to 
boot. When something crashes the sys- 
tem, they don’t want to wait forever for 
a reboot, either. With DOS (or OS/2) on 
a ROM and diagnosis done by the user 
monthly when the user, say, optimizes 
the disks, you’! have instant on. Wham, 
Bam, thank you, DOS! 

Somebody Has to Complain Dept.: 
Has anyone tried using the on-line air- 
lines flight reservation systems, namely 
Electronic OAG and Eaasy Sabre? 
They stink. I realized this when, for the 
umpteenth time, I called my travel agent, 
Dottie, and she immediately found a 
near-perfect and obvious connection that 
wasn’t listed on either system. This was a 
flight from San Francisco to Taiwan via 
Tokyo. Eaasy Sabre suggested that I fly 
to Los Angeles, then to Toronto, and 
then to Taiwan! Yeah, right! How about 
San Francisco to Los Angeles to Seattle 
to Taiwan? That was another connection 
they listed. Give me a break. 

Eaasy Sabre, a service of American 
Airlines, is clearly the worse of the two 
systems. While both systems insist on us- 
ing an arcane 40-character display, 
Eaasy Sabre uses no common sense with 
its display and, overall, it’s completely 
unusable. An incredible dog. This is a 
good idea, and it’s a shame that it can’t be 
done right. I have to rely on the little 
OAG books for information. PCI 
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TOP OF THE LINE 


THAT MEETS 
YOUR BOTTOM LINE 


W.. looking for a computer that's COMPATIBLE with existing 
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Our Standard Features: 
® Intel 386 Processor 
© 1 MB RAM Included! Floppy Drive 
© 16/20 MHz w/Zero Wait e Amber Monochrome 
State Monitor 
Motherboard Accommo- © 1 Parallel Port 
dates up to 4MB Onboard * 1 Serial Port 
RAM © Hercules Compatible 
© 200 Watt Power Supply Monochrome Adapter Card 
e Enhanced 101 Key © Hard Drive and Floppy 
Keyboard Drive Controller 
¢ Full Size Case with Hard 
Drive, Power, and Turbo 


¢ One 1.2MB High Density 


LED's 
OPTIONS: 
EGA SYSTEMS: 
Express 88: for Multisync Il Configuration Add.......... $734 
Express 88: for Standard EGA Configuration Add ....... $442 


For Express 286/386 Multisync Il Configuration Add ..... $690 
For Express 286/386 Standard EGA Configuration Add. ..$441 


SOME OF YOUR HARD DRIVE OPTIONS: 


40 MB, 40 MS Hard Drive Kit Add..................- $389 
40 MB, 28 MS Hard Drive Kit Add................... $481 
60 MB ALL, 65 MS Hard Drive Kit Add............... $383 
70 MB, 29 MS Hard Drive Kit Add................... $615 


Prices reflect a 3% cash discount. Mastercard, VISA, University and Fortune 1000 
PO'a welcome. 

Express 266, 386 Systems shown with NEC Multiayne II monitors. Intel is a registered 
trademark of Intel Corporation. MS-OOS end OS/2 ere regietered trademarke of 
Microsoft Corp. 











equipment and runs MS-DOS¢® software now, and OS/2® software | 
in the future... | 


You're looking for an AFFORDABLE computer system. One that 
allows you to easily include additional high quality components (tape 
back-up units, hard disc drives, VGA, optical disc drives, etc.). 


You're looking for helpful sales people and a friendly technical sup- 
port staff. You're looking for this computer to be available now. 


You're looking for U.S. Express! U.S. Express carries a complete 
line of computer systems including our Express 88, Express 286, 
Express 386 as well as monitors, tape back-up units, floppy and 
hard disk drives, controller cards, video cards for both today’s and 
tomorrow's microcomputer users. 


Our sales and technical staffs are here to assist you in any way. 
Every component we sell is covered by a One Year Limited War- 
ranty. And U.S. Express offers Extended Warranty options. Call 
your sales representative today for more information! 


Gis wee wine aero warr stare, $1,099 


Our Basic System Features: 

® Intel 80286 Processor 

e 512K Dram Included! 

© Switchable 6/12 MHz, with Zero Wait State 
Motherboard Accommodates up to 4MB Onboard 
RAM 

« Amber Monochrome Monitor 

¢ Hard Drive and Floppy Drive Controller 

© One 1.2 MB High Density Floppy Drive 

® High Quality 200 Watt Power Supply 

e Enhanced 101 Key Keyboard 

© Hercules Compatible Monochrome 
Adapter Card 

¢ 1 Parallel Port 

¢ 1 Serial Port 

© Clock Calendar with Battery Back-Up 

© Supports Intel 80287 Co-Processor 

¢ Full Size or Desk-Saver Case 


Also Available: Express 88 Mono, 640K from $757! 


1-800-873-9777 


ADMINISTRATION 313-425-7644 
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Introducing REMOTE? 


It’s never been so easy to do somuch 
in distant PC operation. 


Until now, to have this kind of flexibility and control 
over a host PC, you'd have to be in the same room. 

Now, even if you’re thousands of miles away, REMOTE? 
allows you to operate a host PC's application software with 
total control and exact mapping of the host keyboard... fast 
file transfers even while an application program is running 
...remote printer redirection...an error-checked, data- 
compressed link even with conventional modems. ..and 
CGA color graphics. 

REMOTE? comes in two parts-R2HOST and R2CALL- 
available together or separately, so you can create the 
combination to meet your exact needs. R2HOST is also 
accessible from most terminals and terminal emulators. 


REMOTE? is packed with features users have asked 
for. A choice of three distinct automatic and manual 
answering modes, Directory-to-directory file transfers 
using a half-screen display of host files. Proprietary file 
transfer protocol with redundant file skipping and partial 
file recovery (other popular protocols also supported). A 
“Phone Book” that facilitates one-entry calls from listings 
of names, numbers, and passwords. Host call-back capa- 
bility. Integrated, context-sensitive help system. LAN 
access. Mainframe access to an IBM host with IRMA. 
And more. 

Discover the new remote control program from the 
makers of CROSSTALK. Ask your dealer about REMOTE? 


a - > 
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CROSSTALK COMMUNICATIONS/1000 Holcomb Woods Parkway, 
Roswell, Georgia 30076/(800) 241-6393 


A Division of Digital Communications Associates, Inc. le2ev" 


CROSSTALK is a registered trademark of Digital Communications Associates, Inc ‘CASL, IRMA and Smart. 
Alec are tridemarks of Digital Communications Associates, Inc CompuServe is a registered trademark of 
CompuServe, Inc, an H&R Bock Company 
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VIEWPOINTS 


‘THE DECLINE OF THE 
MICRO MANAGER 


Micro managers may be losing the magic touch as in-house systems developers enter the 
scene. Soon, PC-based strategic systems and their promoters will take center stage. 


he way American corporations 

view and manage their computer 

resources—in particular, how and 

why they purchase and distribute PCs—is 

changing dramatically. At the same time, a 
fundamental shift of power is under way. 

The *‘micro manager’’—fabled in song 
and story as the person who brought order 
to the chaos that was the nile when corpo- 
rations first brought in lots of PCs—is be- 
coming much less important. From a pri- 
mary and highly visible role as a planner, 
gatekeeper, standards setter, cheerleader, 
support manager, and more, today’s micro 
manager is becoming just another middle- 
level office-services manager. 

It’s still important to buy PCs and soft- 
ware in a cost-effective way. It’s still im- 
portant to evaluate and recommend new 
software and hardware. It’s still important 
to run the occasional training class and 
provide some kind of continuing applica- 
tions-software support and fast hardware 
fixes. All those things remain in the micro 
manager’s job description. And because 
those functions continue to be important to 
a smooth-running operation, neither the 
Micro manager nor that job description is 
going to disappear in most companies. 

But the job has lost its edge—that buzz 
of excitement from being at the forefront 
of a small revolution. Today, micro man- 
agers say their work has become tedious 
and routine. And as much as many might 
have longed for some tedium and routine 
in the manic days of 3 and 4 years ago, 

| they’re not happy with it now. Because be- 
ing a micro manager isn’t *‘where it’s at’’ 
| in PCs in today’s corporation. Increasing- 


PC 





ly, the high-visibility, leading-edge per- 
sonal-computer-related job is that of the 
corporate in-house PC systems developer 
(IHSD for short). 

Two fundamental and irreversible 
trends are stripping the pizzazz away from 
the micro manager—who becomes little 
more than a purchasing agent and spare- 
parts-inventory manager—and edging the 
micro manager’s former mantle onto the 
shoulders of the IHSD in many compa- 
nies. 


NEW STRATEGIES § The first trend— 
and the more powerful in the near term— 
is corporate understanding of the impor- 
tance of strategic planning. Despite the 
claims of some name-brand business gu- 
tus, this shift is not their creation, nor is it 
entirely new. 

For years, a big oil company called 


(among other things) Esso/Humble had fo- | 


cused on selling gasoline to automobile 








owners. In the 1960s, Esso looked at its fu- 
ture and decided that if it wanted to be as 
important in the 21 st century as it had be- 
come in the 20th, it had better start think- 
ing of itself as an energy company, not just 
a gasoline refiner and distributor. From 
that fundamental shift in perception came 
not only aname change to Exxon but alsoa 
company now vastly stronger, wealthier, 
and healthier. 

That kind of strategic thinking—‘‘Just 
what are we up to here? Where are we go- 
ing? How can our capital investments ad- 
vance that strategy?’’—has led many cor- 
porations to begin seeing PCs as a lot more 
than just fast typewriters and calculators. 
By using PCs as delivery platforms for 
strategic systems, companies are expand- 
ing the role of the desktop computer, mov- 


| ing it away from record-keeper and bean- 





counter toward becoming a competitive 
tool. 

These strategic systems range from 
market- and currency-tracking systems or 
automated order-entry systems that sit on 
customers’ desks to new systems for deliv- 
ering information services to customers. In 
general, they can be seen as offensive, not 
defensive; as market-driven, not adminis- 
tration-driven, as ways to make money, 
not ways to save money. 


A SHIFT IN SCALE The second trend 
now becoming visible—and in this context 
the more powerful long-term trend—is a 
move toward “‘downsizing.”” Remember 
that word: you'll be hearing it a lot over the 
next months and years. Downsizing is that 
corporate push to replace older, larger sys- 
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tems with newer, smaller ones that are bet- 
ter suited to the work at hand. The most 
obvious and most widely debated example 
is the move away from terminals tied to 
minis and mainframes in favor of PCs con- 
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PC-Write 30—Working on a 


VIEWPOINTS 


nected through local area networks. 
When, a year and a half or so ago, some 
of us began talking seriously about LAN- 
based PCs as real altematives to main- 
frames for some work, the hoots of deri- 


Power. Speed. Performance. 

We histened to you and added 
hundreds of features to PC-Write. 

Larger Files ~ Break the 60K file 
Jimut! Use all available DOS memory 
to edit barge documents. Rapidly 
search and switch between related 
files, Lock files on a network. 

More Formats — Edit multiple 
columns on-screen.Or mark text as 
abox, then position and format it. 
Create tables anil scripts faster. 

Easier To Use —Stay on track with 
on-screen “reminder” lines Select 
page layout and fonts wih new 
menus Fix typing mistakes with our 
improved spelling checker 


New catalog edds value. 
We offer popular products that 
work well with PC-Write 


ole new scale: 


New Capabilities — Choose 
products such as InSet™ graphics, 
WordFinder™ thesaurus, or popular 
soft font, grammar checker, foreign 
language, and scientific packages, 
Special Discounts — Registered 
)  PC-White users get phone support and 
reduced prices for all products. 


= 





Still only $89. 

The $89 registration fee gives you 
software, user's guide with tutorial, 
phone support, two free updates, and 
our newsletter, PC-Write 3.0 is sull 
shareware, so you can give copies to 
others to try, free! 

Order PC-Write 3.0 today. 

Cell 1-800-888-8088 PMAY 
90-dey money-beck guaraniee 

PC Write is not shareware outsids the $ and 
Coneds PC Write™ Guicksoht WordFinder™ 
Microtytics InSet™ Inset Systems Quicksoft. 


inc , 219 First Ave N#224-PMAY, Seettle, WA 
98108 206-262-0462 


Quicksoft 


sion were loud. Now, many of those 
skeptics are becoming believers—or at 
least, they’re venturing out of their glass 
houses to see how colleagues at other com- 
panies have managed this transition so suc- 
cessfully. 

In the most literal sense, downsizing 
guarantees the prominence of the IHSD. 
As there are fewer big-iron systems and 
more micro-based ones, more systems de- 
velopment work will be done on PCs, to be 
delivered on PCs. 

But the issue is larger. 
The resident processing power of PCs 
makes them vastly superior platforms for 
distributed-processing systems. Because | 





= The micro manager’s 
job has lost its edge—that 
buzz of excitement from 
being at the forefront of a 
small revolution. Today, 
the work has become 
tedious and routine. 


there are already a lot of PCs in place—and 
a lot of people familiar with them—in cor- 
porations, systems delivered on PCs may 
be cheaper to put in place, and they’! cer- 
tainly be more readily accepted. Both are 
important tests. 

If we’re to replace the vast, centralized 
power of the mainframe with the collective 
power of many far-less-powerful PCs in 
LANs, systems developers have to push as 
much processing as possible onto those 
desktops. And if companies are to be able 
tomove quickly enough with new strategic 
systems to seize the moment—moments of 
competitive advantage that are increasing- 
ly fleeting and evanescent—those systems 
must be delivered on platforms already 
widely accepted. 

In this column, we’ll look from time to 
time at some of the issues facing in-house 
PC systems developers, and how they’re 
changing the role and focusof MIS, 
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The most popular word 

rocessor is now even 

tter than ever! Ver- 

sion 5.0 adds multiple 

font support, graphics 

integration, prge review and 

much more. WordPerfect 5.0, still retains its 

feel and ease of use that made it #1, Combine 

this with the best support in the industry and you 
can't lose. 


TOSHIBA/;, 
T1000 


$749 


The Toshiba 
T1000 is the SS 
erfect second “s—< 

! Itcomes with 512K “Ss 
of ram, a 720K floppy drive, a 
supertwist LCD screen and MS-DOS in rom! 
All this in a battery-powered 7 pound package. 
A 768K ram card is just $269 and can be set as 
base, expanded, or a non-volitile ram disk. 
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Excel 
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Plan Perfect 
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ORDER LINE: 


1-800-441-FAST 


TOSHIBA 


Printers 


These 24 pin 
models are 


loaded with SxS ae 
features 2nd 
are priced right. 


Youcanselect multiple fonts 

and pitches right from the menu-driven front 
control panel. With paper parking, you can insert 
a single sheet without removing the continous 
form paper. All this and multiple emulations with 


no dip switches. 
$459 


P321SL Narrow 
P341SL Wide $629 


MONITORS 
Amdek LIST 
1280 
210A 
310A Limited Offer! 
Magnavox 
| Miteublehi 
| 1409 RGB 
| 1410 EGA 
Diamond Scan 1381 
NEC 


Multisyne Il 

Multisync Plus 
Princeton 

Max15 

Utitrasyne 
Sony a 

1302 Multiscan 

1303 Multiscan 
Zenith 1490 


389 
849 


995 
825 
999 


DISK DRIVES 
Miniscribe 
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Seegata 
20MB XT Kit #225 599 
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Word Processors 
Ltst 
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Professional Wnie 


Webster'e Writer 
Word 
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or Visa of MasterCas 
). Product warranties, offers 2 
j handled by the manufactures, All returns are subject 10 
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For your protection, we check for stolen credit cards. 
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DESK-LINK 20 Makes 


isk and Printer Sharing 
oar  agnap. 
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i — : Now there's one easy solution that lets your two desktop comput- 
: = ers share files, a printer, even a single hard disk, all with just a snap. 
7 It works just like a mini-network. 
S 4 *y DESK-LINK* from Traveling Software, the makers of the award 
~ we _ winning LAP-LINK? 
é , = DESK-LINK“ allows you to connect two IBM or compatible comput- 
ee ea ers, including the new PS/2 and laptops, with just phone wire and 

DESK-LINK* software. Once connected, disk-, printer-, and file-sharing 
works completely in the background. And with dual print spooling, you can use printers on either computer at 
the same time — without interrupting either machine. DESK-LINK” also comes with a pop-up “Talk Box” func- 
tion for sending messages back and forth between computers, even while using your favorite applications. 

DESK-LINK* comes complete with everything you need. It includes both 5%, and 3' inch diskettes, universal 
connectors, and 25 feet of RJ11 standard telephone cabling (which can be extended to 100 feet). The documenta- 
tion is straightforward and easy to understand. 

Best of all, DESK-LINK” installs painlessly in minutes using your computer's serial port. No add-in board is 
required. It has incredible communication speeds of 115,000 baud and supports EMS memory. Plus, 
DESK-LINK’ is compatible with Novell, 3Com, and Token Ring networks. 

So if you're looking for a fast, inexpensive way for your two computers to share files, printers, or hard disks 
= all ey in the tackarend —snap up DESK-LINK® 
today. You’ll find it at your local computer store for . 
$169.95 — that’s less than $85.00 per computer! Tr. aveli n = iP. softwar € 
For more information call: 1-800-343-8080, iy 
or 1-206-483-8088. a 
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Traveling Software, Inc. + 18702 North Creek Parkway + Bothell, WA 98011 


‘Token Ring and [BM are trademarks of International Business Machines Corp.. 3Com is a trademark of 3Com Corp., Novell iaa trademark of 
Novell, Inc., Traveling Software, LAP-LINK and DESK-LINK 2.0 are registered trademarks of Traveling Software, Inc. 
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owerful, new designs demand a powerful, new moth- 

erboard, MicroFrame 386 meets this demand by 

combining AT compatibility with the power of the 
80386 microprocessor. 


Engineered for reliability, the small form factor and low power 
requirements of the MicroFrame 386 make it the perfect plat- 
form for all new 386/AT systems; from single user portables 
and desktop workstations to freestanding network fileservers 
and multi-user systems. 


The MicroFrame 386 uses Chips and Technologies AT/386 
CHIPSet* to simplify configuration and insure compatibility 
with existing and future software — including Windows 386*, 
Unix/Xenix 386*, PC-MOS/386* and OS/2*. ROM-based 
set-up and diagnostic utilities allow hassle-free installation and 
checkout; only the CRT and math coprocessor options use 
jumpers — all other options are software configured. 


Booth #28336 








in the AT erena, the Monolithic 
Systems’ MicroFrame 386 
board stands out. Compact 
up-to-date, and fast 
it's a superior design that you 
won't soon outgrow 









MicroFrame 386 is also the perfect board for upgrading 
existing AT systems. Replacing an AT motherboard 

with a MicroFrame 386 maintains compatibility (no special 
software drivers are required) and provides higher performance 
than add-in 386 upgrade boards. Move up to the power of the 
MicroFrame 386 and start running at mainframe speeds today! 


Hardware Features: Full 32-bit 80386 microprocessor } 16MHz or 
20MHz CPU speed © Six 16-bit and two &-bit expansion slots © 1, 2, 4 
or 8MB of 32-bit, zero wait-starce RAM memory on-board © Socket for 
80387 math coprocessor © ROM-based set-up and diagnostics © Shadow 
RAM © On-board batteries  Keyboard-selectable speeds  AMI*BIOS 
standard (Phoenix"BIOS optional) © Made in the USA. 


GOven= 


84 Inverness Circle East 
Englewood, Colorado 80112 
(303) 790-7400 FAX: (303) 790-7118 
1-800-525-7661 


CONTACT THE DISTRIBUTOR NEAREST YOU 


Digital Solutions, Inc. Pacific Business Data Systems, Inc. Tricom TDI 

Marietta, Georgia Dublin, California ‘West Hempstead, New York Canton, Massachusetts 
(404) 955-4488 (415) 828-9410 (516) 483-9700 (617) 821-2050 
1-800-241-6651 1-800-228-3411 1-800-874-2661 


Aitention Government Buyers: MSC products are listed on the GSA schedule 


™MicroFrame 386 is a trademark of Monolithic Systems. Corp.; *CHIPSet  o trademark of Chips and Technologies, Inc., ° Windows and Xenix are trademarks of Microsoft Corporation; 
*Unux is @ regstered trademark of AT&T; °PC-MOS/ 386 us « trademark of The Software Link, Inc; *OS/2 is a trademark of international Business Machines Corporation; °AMI a 
trademark of American Megatrends, Inc.; *Phoenix w a trademark of Phoenix Technologies, Led. 
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'286/SS 


COMPLETE 12MHz ‘286 
WITH 32MB HARD DRIVE 


ONLY $1295.00 


= 80286 CPU, 6/12 MHz Dual Speed, Keyboard Selectable. 


® Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

= 32MB Hard Drive, 1.2MB Floppy Drive. 

= Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

= High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

= ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 
® Serial and Parallel Printer Ports. 

= Clock/Calendar with Battery Backup. 

=6-16 and 2-8 bit expansion slots. 

= 80287 support, up to 12 MHz. 

@ Space Saver Case with Security Lock, LED indicators. 





12MHz, 16MHz and 20MHz 
286 HARD DRIVE SYSTEMS 

As high as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS '286 Systems. 
Each comes complete with our standard features includ- 
ing drives, monitor, high speed controller, etc. Our full 
size case features room for up to 5 half-high drives, two of 
which are internal. Incredible values. 


= 286/12—Complete 12 MHz System with 512K of Zero- 
Wait RAM, High Speed 32MB Hard Drive and all the 
standard ZEOS goodies. ONLY $1395.00 


& 286/16—Complete 16MHz system with IMB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
‘386 16MHz when running 16-bit software! 

ONLY $1895.00 

@ 286/20—At 20MHz, it’s the fastest. Complete with our 
32 MB, High Speed Hard Drive and 1MB RAM. This is 
what Dazzling Speed is all about. ONLY $2095.00 





DAZZLING PERFORMANCE. and prices are incredible. And our quality and per- 

INCREDIBLE PRICES. How is it possible? formance are second to none. 
Can you believe it? Yes, Because your ZEOS com- We don’t just say it. We 

you can! puter comes to you factory —_ guarantee it. That’s why 
We've proven it to thou- direct, fully assembled, your new ZEOS system 

sands and we would liketo | burned-in and tested inour comes with a Full One Year 

prove it to you. ZEOS’ sys- — own laboratories. Every Limited Warranty and our 

tems are sold complete, ready — system is built to order. 30 day Full Refund Satis- 

to plug in and fly right out Custom built actually, right faction Guarantee. 

of the box. And the quality to your own specifications. So pick out your dream 


All peices and specifications are subject to change without notice. Please call for current details. Call for complete warranty details. 


INCREDIBLE PRICES. 


enn aoa VERTICAL SYSTEM. 


(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

= 64KB Zero-Wait CACHE using 64K of SRAM. 

® IMB of 32-bit RAM system expandable up to 16MB. 

® 65MB High Speed Seagate Hard Drive. 

= 80287 and 80387 optional. 

= Heavy Duty Vertical Case. 

Call about our new 25MHz systems. Now Shipping! 
















'386/SS 


COMPLETE 16MHz ‘386 DESKTOP 
WITH 32MB HARD DRIVE. 


ONLY $2495.00 
(20MHz add $500) 
= Genuine 32-bit Intel 80386, 16 or 20MHz parts. 
= 1MBof RAM Expandable to 16MB. 
= 32MB, High Speed Hard Drive, 1.2MB floppy drive. 
® Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KBjsec transfer rate! 
® High Res 12” Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 
| # 101 Key ZEOS Tactile Click keyboard. 
= Serial and Parallel/Printer Ports. 
| "= Clock/Calendar with Battery Backup. 
@ 2-32, 4-16 and 2-8 bit slots. 
® 80287 and 80387 support. 


machine and order itnow — without drives, etc. ORDER NOW TOLL FREE 
with confidence. Dazzling = EGA/VGA Upgrades. 800-423-5891 
ce and incredible 14” EGA color monitor In Mimesnts Colt 612 6334391 
prices await you. Guaran- with EGA card, add $495. 530 Sth A ae 
teed. Order now by calling 14" VGA system, add 
800-423-5891. only $695 
Other ZEOS Options = High Capacity Drives. 
Include: Many other drives and op- 


® Basic Configurations: tions are available. Call Toll 
Call for prices on systems _ Free for details, 800-423-5891 





ZEOS international, Ltd , 530 5th Avenue, NW, St. Paul, MN S54L2 ZEUS isa publicly traded company; MPLS/ST PAUL Local OTC 
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Software Gees es Hardware* pe peers gi 
Chartmaster 19 “11+ 
Word Processing/ a Computers 
Desktop Publishing peeve CAD $159 ast Premium 286 $ Cay ma/2 PCA/MCA $725 
Byline $199 Diagraph $259 samsung $ Call Monttors 
Microsoft Word $219 pe le al ; lene Toshiba Lap Tops $Call Amdak 410A $149 
: . N ; 
Lotus Manuscript ¢399 Graph Plus $259 Multifunction Boerds NEC Mullisyne Gs § 199 
Office Writar/Spetler $249 Microgrefx Designer = $ 449 AST Advantaga Princeton HX-12+ $439 
Pagameker 3.0 $549 Harvard Graphics $279 — Pramium (512K) $ 329 princaton MAX-12E $ 149 
PFS: Prof Writa $119 MS Chart $269 AST 6 Pak Plus (64K) $ 129 samsung Color $ 239 
Publishar’s Type Foundry $ 259 PC Paintbrush Plus $ 89 AST Rampage/2 (0K) $ 189 Zanith ZVM 1490 $ 679 
Sprint $ 129 ee enrect s es all ie ecg : aa Printers/Plotters 
. rasantation Pak verex 
Vantura Pubtishar $519 OORT $ iabornoaeaT 3 Dast PC Scan 2020 «$1499 
rf $229 Publishers Paintbrush § 159 0a 1050 

Wordiertact 5:0 Inboard 386 PC $ 750 Epson FX-286E $ 499 
Wordstar Pro 5.0 §eso ProjectMenegement ig 

: Intel AbovaBoard $Cail Epson FX-1050 $ 549 
Wordstar 2000+3.0 $229 Harvard Total Epson LQ1050 $ 819 
Xywrita ll + $ 229 Project Manager Il $389 Disptey Boerds HP 7475A $1499 
Detebase Systems See ile 40 § 4 ATI EGA Wonder + $229 HP Laserjet il $1795 
Clipper $449 DUPArprojact Plus $ Hercules Natwork LQ-500 $ 379 
DBase ili Plus ps0 ele $349 Card Plus W/Tops $349 NEC 5300 $ 749 
Detaaasa g3ag Lengueges/Utitles Paradisa VGA Plus © $259 NEC P2200 § 369 
Data Partect $299 Fastback + § 99 Okidata 320 $ 375 
Foxbase + $199 Lattica C Sc Okidata 321 $ 519 
Paradox 2 $ 429 Norton Advanced oe ee 6 eee. GRidataig03 $1050 
Bear cle $149 Microsoft C $299 Hayes 2400/2400B OCLs ae cee ees 
QaA $209 Maca Utilitias $ 65 Practical Modem 1200 Int. $ 79 5 SER8 « 
S aie g479 MS Fortran 4.0 $299 US Robotics 24008 = $159 PPNERONE $ Call 

eae Quick Basic/QuickC § 69 Ventel2400/24008 $389 The Complete Hend 
Raflex $ 99 Turbo Basic/Turbo GG § 65 Vente! 2400/2-PS2 $ 299 Scannar $ 169 
Spreedsheets/ va be pad I ut Toshiba P321SL $ 589 
integrated Packeges roe ae ece| § 65 Networking Toshiba P341SL $ 769 
Javelin + $169 Accounting Arcnet Board—SMC $149 Toshiba P351SX $1175 
Lotus 1-2-3 $309 AccPac BPI $279 Novell Adv. Netware 286 $1799 Mess Storege/Beckup 
Lotus Agende $269 Great Plains $499 Novel! ELS $389 Bernoulli tl Dual $1799 
Lotus Hel $ 49 Peachtree Comp II $159 Tops For DOS $119 Irwin Tape Drivas $ Call 
Lucid 30 $ 99 Mountain 40MB Int Tapa $ 389 
Microsoft Works «$139 ATTENTION Plus HardGard 40MB § 719 
Quattro $ 129 CORPORATE BUYERS!! Saegata ST251-1 $ 529 
Smart System $ 449 Saagata ST 225 W/int $ 289 
Join over 1000 major corporations and institutions who have fi 
Sumaeale 4 § 299 selected SOFTLINE as their primsry vendor Here's why aera ST238 Wiint = $ 319 
Symphony $ 449 ® Wide Selection—We carry over 1000 “corporate” titles We ysgen Bridge $ 299 
Communicetions will assis! you to source those difficult requests Input Devices 
Seen Ng : Bs ° Low Price Our motto has slways been “Sample our Service ele egal — 3 ths 
rice shall never be an issue ” iy. 
coe MK 4 ; im © Fast Delivery For those last minute rush orders, we offer a ee § ey 
convenient overnight delivery 

Ralay Gold $149 © P.0.'s, of Course!! We accept purchsse orders from Accessories 
Smarterm (Persoft) $Cell qualified organizations Ask about our customized Curtis Ruby $ 59 
Smartcom II $ 149 purchasing programs tor volume buyers DataShiald S-100 $ 89 
Stetistics Logicat Connaction $329 
SPSS/PC + $699 A TTENTION Masterpieca Plus $125 
staigrphics26 $479 || INTERNATIONAL BUYERS!! | 5kRansa "scat 
Systat 4.0 $519 We process export orders to thousands of companies See eee $289/$339 
Desktop Environments worldwide Convenient TELEX snd FAX facilities available 80387-16/80387-20 $529/§775 
ps ae ie Contact Fay Chayne, Intl Sales Manager *CALL FOR SHIPPING COST 
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1-800-221-1260 
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1333 60th Street 
Brooklyn, NY 11219 

TELEX 627-30170 or 910-240-3918 

FAX: (718) 436-2315 


Customar Servica Hours: 3 AM—5 PM, Mon. —Fri. 
In New York State call (718) 438-6057 
FREE SHIPPING 


tl 
=m On all orders over $1,000.00, credit card orders snd prepaid orders. 
pan 


= 
I RS eae ees Pesce ceric» Fs accepted rar aiatied or gathzaons =. Visa ori MaserciaToe aoe] 5 os = COO) Gest) M0 ‘or bank check onty—add $5 00 per order 
. personal or company check—allow Iwo weeks to clear © Shipping wia UPS surface—add $5 00 per dem UPS Blue—add $10 00 per flem © Prices subject Io change, call for lates! prices 
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DESKTOP 
PUBLISHING: CAN 
YOU JUSTIFY IT? 


4 7 





| In the right hands, page-makeup programs create stunning typographic power for a 


reasonable price. In the wrong ones, they create wrestling magazines. 


don’t do desktop publishing. 

Type is sneakily addictive and has 
been for hundreds of years. The pursuit of 
typographical perfection seems almost in- 
grained in human nature. Even before the 
advent of movable type, scribes gussied up 
their pages with ever-improving letter 
forms and stunning illuminations—to the 
point where early printed books were 
looked upon as second-rate imitations. 
Printers won a burgeoning array of typo- 
graphic improvements—and lower prices. 

Typography seduced Samuel Clemens 
into bankrupting himself. ‘‘Eureka!’’ he 


[= do crack. | don't do heroin. And| 





exulted in 1889. ‘I have seen a line of | 


movable type, spaced and justified by ma- 
chinery! This is the first time in the history 
of the world that this amazing thing has 
ever been done.”’ 

His investments in the Paige typesetting 
machine proved less well justified. By 
1894, when the first Paige was finally in- 
stalled (unsuccessfully) in a newspaper of- 


| fice, the Linotype—working on an entirely 


different principle—had already revolu- 
tionized the world of printing, and Mark 
Twain was broke. 


MUCKRAKING MASTERPIECE My 
personal addiction began with my elemen- 
tary school newsmagazine. Although the 
only tools this mimeographed muckraker 
had were a typewriter for text, stencils for 
headlines, and styli for drawing, our hard- 
nosed faculty adviser insisted that the Sun- 
nyside Review be set in three right-justified 
columns. 

So first we typed all the articles to the of- 





ficial column width, filling out unjustified | 
lines with asterisks. Next we dutifully 
marked up each article, translating aster- | 
isks into red numbers showing where and | 
how many extra spaces should appear be- | 
tween each word to justify each line. After 
we dummied pages from these marked-up 
columns, a crack secretary in the princi- 
pal's office would type mimeo masters to 
match. The result looked less like a real 
magazine than a very unusually typewrit- 
ten set of 8Y2- by I1-inch sheets. We, of 
course, thought it looked great. 

The college film mag I used to edit dis- 
pensed with justification on the theory that 
many graphics specialists deemed it un- 
necessary; besides, it was a pain to do. But 
in order to get that *‘typeset’* look, we pro- 
duced our text on the one-and-only low- 
cost producer of proportional spacing, the 
IBM Executive typewriter, and made 
headlines with transfer type—neither of 
which could have fooled a practiced eye 








for even a fraction of a second. We, of 
course, thought it looked great. 


TRULY TYPESET Today's page- 
makcup software can get you far closer toa 
“truly typeset’’ look, but often it works 
much the same way. Put in a lot of time 


and effort; when you're done, you, of | 


course, think the result looks great. 

Even if it doesn’t. Which is fine for a 
church gazette or the Zwiebelfleisch Fam- 
ily Blatt. Although in theory desktop pub- 
lishing makes it possible for almost anyone 
to turn out professional-looking pages, 
desktop publishing, in truth, makes it pos- 
sible for professionals to tum out profes- 
sional-looking pages. 

Designing pages is a skill. It may not be 
as hard as hitting a major league fastball, 
but a look at the ugly mugs of magazines 
and newspapers at your local 7-Eleven 
(journals of wrestling are particularly in- 
structive) should convince you that it’s not 
exactly an inbom talent. Unless you're at 
least a very accomplished amateur, going 
hands-on with a desktop publishing pro- 
gram is better considered a recreational 
pursuit than a rational use of productive 
time. So you're likely to end up hiring a 
pro to do it for you. 


CAVEAT EMPTOR Since desktop pub- 
lishing programs make it possible for any- 
body with a computer and a laser printer to 
set up shop as a typographer or graphics 
designer, your project may become a 
learning experience—not to mention a 
teaching experience, as you attempt to 


' convey typographical tradition to those 
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other users who learned their craft from a 
software manual. 

One advantage of using page-makeup 
software is money. The price of type ends 
up being a lot lower than traditional type- 


VIEWPOINTS 


setting. But often the lower price gets you 
lower quality as well—fuzzy characters 
from a laser printer instead of sharp letters 
from a real typesetting machine. 

The elimination of rekeying is another 


Evaluating 
Informati 


Version 4 


aay 


Why Settle For Just A 
Personal Information Manager? 

If you’re in the market for an information 
management package, don’! settle for one 
thal is limited only to personal 
information—you need a system that can 
handle any amount of information of any 
type, with unparalleled speed and ease— 
and without restriction or structure. 

introducing askSam version 4—the 
resull of over four years of evolution. 

askSam can do what Agenda, IZE and 
Grand View de, but goes far beyond their 
capabilities to give you the speed, power and 
versatility of true PC hypertext, contextual 
searches and queries, sophisticated report 
generation, explicit field searches and 
complete database management. 

And askSam is easier to learn and use 
than any of the other three. In fact, with 
askSam, you den’! need to know anything 
aboul your data to use it—there are no 
key words, no limits on searches or on 
the size of the database. 


askSam requires 256K and runson any IBM® PC. 
XT. AT, PS/2 or compatible. Copyright 1988, askSam 
askSam isa trademark 


Managers? 
lew { 


Why limit yourself to managing only 
personal information, when you can run a 
full-featured database manager with the 
ability to use structured, fielded informa- 
Woo or norstructured, ‘free-form’ text in 
large chunks with unmatched power? 

askSam version 4. Not just a personal 
Information manager—but a fotal infor- 
mation management environment. Isn’l 
askSam what you’ve been looking for? 

We'll give you 60 days to evaluate 
askSam for yourself—with a money-back 
guarantee! See your dealer or call askSam 
Systems at 1 800-3-ASKSAM or call (904) 
584-6590 in Florida. 


H Uk f mf 1 Awarded PC Magazine's 


i : : | ‘Editor's Choice’ 


two years in a row. 
1986 


asksam” 


From askSam Systems 
P.O. Box 1428, Perry, Florida 32347 


1987 
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bonus. If somebody types it on a comput- 
er, chances are the keystrokes can be 
turned directly into type—thereby avoid- 
ing a major source of error. 

An even bigger advantage of page- 
makeup software is the ability to fix prob- 
lems on the spot. Alas, though strange 
things can and do occur, proofreading for 
composition errors—a traditional task 
among typesetters—is uncommon in the 
desktop publishing trade. Result: It’s en- 
tirely your responsibility to make sure fun- 
ny things haven't crept in. 

Which, of course, they always seem to 
do. Take the em-dash dilemma. Since 
there’s no official ASCII convention for 
em dashes—the extra-wide ones surround~- 
ing these words—it’s not always clear how 
to enter them with a word processor. Re- 
sult: How they're printed depends on the 
operator's mercy. 

In a set of galleys for one of my recent 
books, all em-dashes vanished. In their 
stead appeared hyphens followed by peri- 
ods, hyphens alone, doubled hyphens, you 
name it. Much red-pencil work and a cou- 
ple of resets later, everything was set al- 
most right. 

Columnar material has always been a 
typesetter’s nightmare. It still is. Columns 
have a way of moving around as though 
they had minds of their own. With most 
page-makeup software, getting the align- 
ment right in print can be difficult even 
when it looks fine on the screen. Often the 
culprits are tab stops and spaces, which 
may seem identical on the screen—but not 
on the page. 

When the typesetter transmits the pages 
via modem and has them printed in a re- 
mote city without bothering to look at them 
first-—as happened recently with another 
of my books—the result is The Endless 
Resetting Waltz. 

And that’s just the first of many sad 
songs. Still, for those who need it, desktop 
publishing software really can save money 
and, often, time. It has already begun to 
revolutionize the way we use type. But for 
now, the real-life problems are worth 
keeping in mind. Maybe even if you run a 
wrestling rag. PC 


Contributing Editor Stephen Manes is the 
author of the recent The Complete MCI 
Mail Handbook (Bantam). ' 





How To Support Your Customers 


You can provide software updates, answer tech- 
nical questions, and offer reams of product information 
to anyone with a modem. 24 hours a day, 7 days a week, 
unattended. 

All you need is a PC, XT, AT, or 386-compatible, 
and a Galacticomm multi-user hardware/software 
package. And some phone lines. 

Our multi-user Bulletin Board System software, 
called The Major BBS™ supports your customers in 
several ways: 





* Public Posting Areas . .. . technical dialogue, Quriuli’moden PC catds areavailable in several 
oon _ bulletins, Q&A listings configurations: 2 to 8 modems per card at 2400 baud, or 
‘e Private E-Mail ......... for one-on-one 2 to 16 modems per card at 1200 baud. These are true 
customer support single-slot cards with the modems built right in — no 
© Teleconferencing....... caliente” and rine serial ports, power supplies, or external 
: ee : oxes of any kind are required. 
} real-time interaction 


The Major BBS can support up to 64 users simul- 


i 
! 
* File Upload/Download . . distribute updates, P.R. taneously, although most of our customers operate 


info, “app notes - small 4- to 16-user systems. The C source code is also 
* Questionnaires ........ for market research, available, so that you can modify the system to suit 
order forms, etc. your specific requirements, 





For $59, we'll send you an introductory TY.) Send me a copy of _ | (Florida orders add $3.54 tax. Overse Pal 
‘ { d f (Florida orders add $3.54 tax. Overseas 

copy of The Major BBS, suitable for | er eth orders add U.S. $25 for shipping.) 

use with your standard COMI and/or | 1 $59.00 check enclosed 


COM2 modems. This is a fully func- DF $67.30 for C.0.D. 





| 

| 
tional version for up to 2 simultaneous | = 1 $65.15 for credit card: | 
users (3 if you count the SysOpj. You ———— Dvisa ae 0 ann aol | 
can upgrade later to a fully supported | COT CUI ia | 
4, 8, 16, 32, or 64-user version for only | Rage [ 
$300 per doubling (plus modem hara- | =| 
ware gi course!/. (> See 2 eee ee ae 
Galacticomm, Inc. 4101 S.W. 47 Ave. ae ieiee 
Suite 101, Fort Lauderdale, FL 33314 Voice: (305) 583-5990 
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Swan Technologies = 


LOVE EWor LEAVE’ EM 


30 DAY MONEY BACK GUARANTEE 


No questions asked ! It's obvious our prices are lovable. But we make 

Swan XT10 this guarantee because we know you'll also love our quality products, toll- 
free technical support, 1 year warranty and same day shipping. Call one of our 

knowledgeable sales consultants and discover a few of the differences that 

separate the Swans 
from the ugly ducklings. 









Swan 286/10 


a (1 sthteree 


iM a) aie 
Hs 


mentee tt ae STIR 


\: ny : a ‘ 


cc ac TUSSEY COMPUTER PRODUCTS COtOE one PA 16804 -800-468-9044 
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In business since 1984, TCP has been 
committed 1o constently improving our 
selection, quality, and service. 

Today, with a selection of over 1,000 
items in stock, our goal is still to make 

ur every purchase convenient and 

assle-tree. 

@ Your Credit Card is not charged until 
your order is shipped. 

@ Orders arriving before 3:00 PM our 
time will be shipped out the same day. 

@ We insure your order at no extre cost. 

@ Tussey is @ finencially strong and well 
established company. 

@ Our knowledgable sates staff is well 
treined end ready to essist you. 

@ An edvenced warehouse materials 
hendling system assuree your order is 
shipped | out accuretely and on fime. 

30 Day Satisfaction Guarantea 

Your complete satisfaction is our top 

priority. Any Swen computer system mey 

be retumed within 30 deys from the date 
of shipment for @ full refund." 


Technical Support Is Toll-Free 
Our Technicel end Service steff is on call 
Mon-Fri 9-5 EST to make sure that you 
get the most from your system. 


1 Full Year Warranty 

All Swan products include a full 1 year 
warrenty on both parts and labor. A 
second yeer SEW (Swan Extended 
Warrenty) ts available. 

Call or write tor details. 

Fast Delivery ... 

Wa ship within 24 hours.** 

* hems returned must be as-new, without modification or 
damaga All warrenty cards, manuals and packaging 
Mus! be included Return shipping must be prepaid and 
insured, bearing a RAC (Retum Authonzaton Code) on 


the shipping label Sorry - shipping charges sre non: 
refundable 
* Custom configured systems may take longer 


Swan 206/12 
$1049 es... 


12MHz/0 Wait State 


Base System with 1.2MB Dnve, 
Assembled & Tested IBME AT Compatible 
MS-DOS OS/2® & UNIX® Compatible 


80286 12/6 MHz Norton SI 13.7 
Phosnix BIOS 

512K of RAM Expandable to 1MB 
0 Wait State 

200W Power Supply 

1.2MB Floppy Onve 

Ports: 1 Senel, 1 Poratlel, 1 Game 
Duel Floppy/Dual H.0. Controller 
8 Expension Slote, 6x16 bit, 2xB bit 
101 Key Enhenced Keyboard 
Clock Celendar w/Battery Backup 
Swen Setup & Utilities Diskette 





OQ SERRE 


@ 80287 Coprocessor 

@ Upgrede to 1MB 

@ 31/2 Floppy Drive 

@ SWAN/MS-DOS (3.3) add $69 


i] Inctude Monier & Video 0: er 
in cps [noo] A |v 
|| se ey [oz re 
yi iS 
sg | sn 
Tees 
#ST-4096 HO. 


XT, AT and OS/2 ore rogmiered wademarks of 
ttematona} Business Machines: 
MS-DOS 0 a regstered trademark of Micresoh Comeraion 









Swan X10 
$519 


10MHz 

Base System with Si 360K Drive, 
Assombled & Tested IBM © XT Compatible 
10/4.77 MHz 8088-1 

640K of RAM 

150W Power Supply - 

Ports: 1 Serial, 1 Parellel, 1 Game 
8 Expansion Slots 

101 Key Enhenced Keyboard 
Clock Calender w/Battery Backup 
Swen Setup & Utilities Diskette 


Optione: 
@ Phoenix BIOS 


Monitor 
not included 


@ SWANMS-DOS (3.3) edd $89 


Onva Options [Mono'] CGA | eca | vaa | 
ery | ee | en one 
oo ep ss |v eo 
2A" [ss sessed 


* Includes Single 360K Floppy Drive 
1 Add $49 For 14° Flat Screen Monitor 


Swan 300/16 
$1969 «zz... 


16MHz/0 Wait State 
Base System with 1 2MB Dnve, 
Assombled & Tasted |BM® AT Compatible 
MS-DOSm, OS/2® & UNIX Compatible 
80386 16/8 MHz Norton SI 17.8 
Phoenix BIOS 

1MB (expandable to 2MB)RAM on 
memory card 

80287 & 80387 Coprocessor Socket 
200W Power Supply 

1.2MB Floppy Dnve 

Ports: 1 Seriel, 1 Porellel, 1 Game 
Duel Floppy/Duel H.0. Controller 
8 Expansion Slots 

101 Key Enhenced Keyboard 
Clock Celendar w/Battery Backup 
Swen Setup & Utilities Diskette 
Optione: 

@ Upgrade to 2MB 

@ 80387 Coprocessor 

@ 31/2” Floppy Drive 





















‘Single Floppy |s2199 

ar oe sos 
OST 251 Hi i 

WA0MS Seagate 

["sev2.Stis® #270] 20] s9108}53200] 


SWAN 
VIDEO 






@ 12° Hi-Resolution 
Amber Monitor 
@ Tik Swivel Base 


OPTIONS 
INCLUDE: 


@ Tilt & Swivel Base 


12" MONOCHROME: 
@ Swan Swatchable Video Card 


14" MONOCHROME: 
B Swan Switchable Video Card 
M@ 14° Flet Screen Momior 


Swan 286/10 
$849 «x... 


10MHz/0 Wait State 
Base System with 1 2MB Drive, 
Assembled & Tested IBM® AT Compatible 
MS-DOS®, OS/2E & UNIX Compatbie 
80286 10/6 MHz Norton SI 11.2 
Phoenix BIOS 

512K of RAM Expandable to 1MB 
200W Power Supply 

1.2MB Floppy Drive 

Pons: 1 Serial, 1 Parellel, 1 Game 
Duel Floppy/Dual H.0. Controller 
8 Expansion Slots, 6x16 bit, 2x8 bit 
101 Key Enhenced Kayboard 
Clock Calender w/Battery Backup 
Swen Setup & Utilities Diskette 
Optione: 

® 80287 Coprocessor 

@ Upgrade to 640K or 1MB 

31/2" Floppy Drive 

@ SWAN/MS-DOS (3.3) add $89 


VIDEO OPTIONS 


Seale Pepe | 5985 [51185]61304| $1404 
[eves [srze] ters sian] siras 

140s 
[SHS |s120]s1565|s1720| e00 


w80MS Seagate 
#ST-4096 HO 


1 Add $49 For 14° Flat Screen Monitor 


Swan 300/20 
$2349 «x... 


20MHz/0 Wait State 
Base System with 1 2MB Onve, 
Assembled & Tested IBM® AT Compatble 
MS-DOS®, OS/2® & UNIX® Compatible 
80386 20/8 MHz Norton S} 22.0 
Phoenix BIOS 

1MB (expandable to 2MB)RAM on 
memory card 

80287 & 80387 Coprocessor Sockat 
230W Power Supply 

1,2MB Floppy Drive 

Ports: 2 Senel, 1 Peraliel, 1 Game 
Dual Floppy/Dual H.D. Controller 
8 Expansion Slots 

101 Key Enhanced Keyboord 
Clock Calander w/Battery Backup 
Swen Setup & Utilities Diskette 
Optione: 

@ Upgrede to 2MB 

@ 80387 Coprocessor 

@ 31/2" Floppy Orve 



















@ SWAN/MS-DOS (3.3) add $89 
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CGA 
@ Swan Switchable Video Cerd 


@ Swan EGA Video Card 
14" EGA Monnor 

VGA 

@ Swan VGA Video Card 
@ 14° VGA Monitor 

@ Tit & Swivel Base 





OPEN: 8:00AM - 11:00PM Mon - Fri, 10:00AM - 8:00PM Sat, 12:00PM - 8:00PM Sun East Coast Time 







Swan Modems 
wiPC Talk Ill software 4 
@ Hayes © compatibie 
HI Auto anewer/diat 

Mf Tone and pulses 


e119 
1200 baud 
IMROrnel wsesseosenee HOO 


ss 
, 









Swan Video Cards 


SWITCHABLE 
{rom Hercules @, 


lo CGA ececeeees OO 

@ Paralle! Port 

EGA 

@ 640 X 480 
Resolution 

@ EGACGATIL 

& ParallelPot $129 

VGA 

@ Compatible with alt 

17 VGA Modes sscsssscssesees 219 


fecvecerrrrnte: vac 


gare} 











Swan AT-Style Keyboard 
@ 101 Key Enhanced Keyboard 


$69 


@ XT & AT compatible 
@ Full 1 year warranty 


Swan Tape Drive 


@ OIC -40 opereting std, 
@ Network compatible 
@ Full 1 yeer warrenty 


40MB Drive, Se 
Intemal nn $339 SS 
40MB Drive, 

External woesneee 429 


Call For Pricing on Tape Cartridges! 





| EDUCATIONAL 
and CORPORATE 
| ACCOUNTS 


| We offer a tull tine of services 
catering to your needs. 
To reach our Educational & 





| Corporate Salee Department 


Call 1-860-468-9044 
FAX: 814-237-4450 


To order by mall. We accept monay order, 
cortified check, personal check. Allow 2 weeks 
for personal & company checks to clear Ship- 
ping: $4.00 for sofware FOR_ALL HARD- 


Cail our Toll Free Number 1-600-468-9044 for 
shipping charges. Add $3.00 per box shipped 
COD Addibonal shipping required on APO, 
FPO, AK, Hi, and in orders. Terme: 
PRICES REFLECT CASH DISCOUNT, ADO 
1.9% FOR MASTERCARD OR VISA. All prod- 
ucts Include factory waranty ALL GALES 
ARE FINAL Defectve items replaced or re- 
paired at our discreton Pennsylvania residents 
add 6% sales tax. Pnces and terms eutyect to 


change without notice 


MMC + 


MICROCOMPUTER 
MARKETING COUNCIL 
othe Drvct Martetng Aesonene re, 





For intormati 
catt rou sree 1-800-468-9044 = 2tBte« tcp 
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AMERICAN 
Design CAD (3.0) ..nr-eeee $155 











Design CAD 3-D $158 
ASHTON-TATE 

Byline racine $1 7D 
dBase ite. reaceneares SIGM 
B28 0 NV vrveecneneneres CALL 
draw Applause $279 





Frama Work II eserer-nceewerees $429 


Sidiekick(unprotectod) .. 85. 
Sidekick Plus .. 

Supe rkoy ..... 

Turbo Basic. 


$ 
Turbs Prolog Toolbox ......$64 


Turbo Tutor. noo 649 
BEDFORD 
Intagrated ACCOURING scene. $159 
BOEING 
Boeing Cele. ...cserersrsessrssevese SVMF 
BOING SrA Ph -ecseeeeree arveere S194 
BRODERBUND 


oreprcs Library Disks ..........$24 
Pritt BROP .nscsscsescecsastesensneanten: $ID 


Print Bhop Comparion...e.-- $30 


CENTRAL POINT 

COPY IPC csessenscorsnsssenererensees S19 
Deluxe Option Board eoveeeoorae $99 
PC Toole Deluxe ...----ereenn $39 









Sqr“ 


NX-1000 ....cscosseserses $159 
NX-1000 Rainbow ..$229 
over S349 
$429 
$499 
.$639 
$CALL 


Call For Pricing on EPSON Printers! 


NX-15 ccccssserserses 
ND-15....000 
NB24-10... 
NB24-15 
NX-2400 .. 





as ee 


DAC SOFTWARE 

Dac Easy Accounting rere SS? 
Dac Easy Light pororaes $ID 
Dac Easy Payroll. corres SS? 
Call for Pricing on Tutors 


a GENERATION ay 


PRUE caeveansessresecnnscrece’ 





ini 
SI OWOYS .nscsrceerreserserseereresee SEO 
Worksheet Utdities .. 


GENERIC SOFTWARE 
Gon, CADD 3.0 . .crnessserseonne $52 
Gen. CADD 3-D Modeling $CALL 
Gan. CADD wiDot Plot... $79 
Cail For Pricing on Libraries 


LOTUS 
AOD evenesnarressersssessnsccerss SCALL, 
123 eemennsessorerseessvsrneestinessnnene $280 
Froetence corpoerenssramienas $I19 
MaNUGCTIpt ensecerarcorrecerresees IST 
Met ...seoresesseesccrecereesomenensers $50 
Symphony 











MECA 
Managing Your Money.........$117 


MERIDIAN TECHNOLOGY 
Carbon Copy PIs ns.rcenme. $107 


Windows/386 cncnnnnnnn S126 
Word Vorsion 4.0... $219 
Works $99 


120D ...2soeee 










MSP-55 .. 
Premiere 35 


TUSSEY COMPUTER PRODUCTS 











MICROLYTICS 
GOter 340 
Word Fimd0r .assasccarcoseeasascsesoes $32 
MICROSTUFF 
Crosstalk XVI $94 
MIGENT 
AbIIty PIUS sccecemensstensrern $149 
PETER NORTON 
Norton COMMANDEL wnvererreeeen $44 
Norton Uiittties scccescersnenareses O49 
Norton Advenced Utilities .......873 
PAPERBACK SOFTWARE 
AUP Expert wsersnsnosenninreneeens $125 
VP Planner PIue comsanemcccreanss $125 

UARTERDECK 

SQVIOW sevarenerrsnnsceremntorreens $7 


RE) CE SOFTWARE 
Graal IIL svvoserescerssenrascssse’ 


SOFTWARE PUBLISHING 
First PubsShOr.....sreceesserseeee $74 
Fwst Publishing Fonts ..$CALL 
Harvard Total PM II 

Hervard Graphics 


PFS First Choice 
Protessiona! File 
Protessianet Pian. 
Professional White .. 


SPRINGBOARD 
N@WSL00M PIO wererrnneereersernens $A 
Chop Art 107 aU enssccssonsssneneneseae $19 








TURNER HALL 
SQZ PIS cscreresseroreeorerersemreeers $57 














WORD PERFECT 

Date Perfect $294 
Executve eon $123, 
LIDTATY -00000 $64 
Plan Pertect ..... $199 
WordPertact (5.0) menrenrcenne $219 
XEROX 

Ventura Publisher ....... $469 





MICE 
IMS] Optical Mouse 


MSC 
Omnt MOUSE .s. 
PC Mouse 





MONITORS 


TTL Monochrome 


WIDE Hale IN ceresesssssssessnereorenes SOD. 
MICROSOFT Moves .....$99 


389 
LOGITECH 
HiRhez (320dp1} MOUSE -erverssas. $99 


Bus MOUSE .vesessersrreevecrereenies $79 
Serie] MOUS@ eassossscscrscerseesne $79 


S CITIZEN 


$CALL 
$CALL 
-$CALL 
Tribute 224............$589 









Magnavox 7623 (Amber) ....... $89 
Packerd Bell Amber w/std. .....$89 
Samsung 14" Mono Flat... $138 









RGB/ICGA 

Magnavox 8762 srreresnnrnene $249 
Megnavox 8515 srsrscecvreseeerss $209 
Somsung SCAS2C .se-censeues $219 
EGA 

Magnavox 8053 $340 
NEC Multisyne It ALL 
Packard Bell 1431. $419 
Samsung 4551 Multi... $439 
VGA 

Magnavox 7748 sccovccrseresserere $129 


Magnavox 9082 scscsceirenne $429 
MODEMS 


Heyes Smart Modem 

1200 baud Imernal.. $259 
2400 baud Internal senso $CALL 
Practicat Peripherate 

2400 baud Internal ..csssesceone $159 
2400 baud External ...-.--... $189 
Swen Technologies 

1200 baud Internal scones $69 
1200 baud External .-rrserns$89 
2400 baud Internal a..s.eseveee $119 
2400 baud Extormal 0. $135 








SHIPS IT 


Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


(Even at these prices) You only pay TCP’e standard shipping 
charge of $4 00 per order Orders arrving before 3.00 PM our 
{ima will be shipped out same day. If part of your order ts back. 
ordered the remainder will ba shipped UPS Ground FREE! 


SECURITY 


@ Your Credit Card is not charged until your 
order is shipped 

@ We insure your order at no extra cost 10 you. 

@ Tussey is a financially etrong and well 
established company 


CUSTOMER SUPPORT 


@ After salee support 


@ Knowledgeable staff, all graduates of 
Tussey's “Computer Boot Camp". 
i Our advanced warehouse/materials 
handling system assures your order is 
etypped out accurately & on time. 
@ Our I8M AS400 allows instant order and inventory status. 
To order by mall” We accept money order cerlded check, personal check 
Allow 2 weeks for personal & company checks to clear Shipping: 64 = er 
FOR ALL HARDWARE ANG ANY ACCESSORY OVER Gins Call 


saltware 


Tolt Free Numbet 1 800 468-9044 tor shipping charges Add $3 00 par or 
shipped CDD Additional sipping requiredon APO. FPO AK HI andloregn 
orders Terms: PRICES REFLECT CASH DISCOUNT, ADD 1.8% FDA 


MASTERCARD OR VISA 
ALL SALES ARE FIHAL 


Detective dems replaced or repaired al our 
dscrelion Pennsyivara residenis add 6% 


s@es tax Pnces and terms subject fo change wathout nonce 


PCHARD DRIVES _ 


MINISCRIBE 

8438 30MB wicort.(68 ms) .. $339 
3650 40MB (81 M6) nesenienee $349 
3053 40MB (25 MS) eaten $579 
6085 71 MB (29 mS) ..0 S778 
SEAGATE 

ST-225 wicort 20M8 (65 ma)... $259 
ST-238 wicont 3OMB (65 me) «0» $200 
ST-251-0 40M (40 ms) o.1000. $359 
ST-251-1 40M9 (28 ma) rere $439 
ST-4096 GOMS (28 ms} ceo $829 


PC ADD ON BOARDS 


AST 

Advantage! (128K) .--—... $CALL 
Advantage Pramium (512K) .FOR 
Rempage 286 (512K)... PRICING 
SixPakPtus (64K) 10 ON 
SmxPakPremium (256K) ASTI 





Graphic SOWMIOM .ccccssseeesene $189 
VIP VGA $208 
BOCA RESEARCH 

RAM Card XT OF AT cern $CALL 
VO Card XT of AT ccvecsnessinsssen $79 
EGA 480 .orssmesemnemneoreeres SCALL 


HERCULES 
VId0O BOOTdS .ccseretmeenne SCALL 


MICRON 
RAM Card (Fully Populated) 
MB-28-D seesenees 





TOSHIBA Laptops 
11000 .... ran $818 
T1200 (10MHz/20M8).$CALL 


T3200 (}2MHz/40MB). $CALL 
Call For Other Toshibs Models 





























Autoswitch 480 $CALL 
Autogwitch Mano seuss $159 
Paradise VGA + $269 
VGA Professional ...c000$CALL 
TOPS 

Flashcard $168 
NUH ccesececscrcesseee $125 
Telaconnecior 

{DINE OF OBD) .mrenrerentereervesnees $42 
VIDEO 7 

VEGA Deke. aoe $190 
VEGA VGA snvssreecorserenrereentse $200 
Cail for weld 

on Memo: . Prices 


are too vol tite Wott 


per box of 10 3.5" 5.25" 
0S DD $695 


BONUS: 
MAXELL DS 0D $1795 $995 
VERBATIM DS DD $1995 $995 
SONY OS OD $1995$1095 


Oren: 8:00AM-11:00PM Mon-Fri, 10:00AM-8-00PM Sat, 12:00PM-8:00PM Sun EST 
IRCLE 268 DN READER SERVICE CARD 


TOLL 
FREE 





-800-468-9044 ::: 


814-237-4450 


















Princeton's UltraSync. 
The clear winner! 


Editor’s 

Choice 

| Winner* 
May 31, 1988* 

Dec. 22, 1987 





66... .the UltraSync has 
the edge in brightness and 
sharpness over the (NEC) 
MultiSync, making its text 
easier to read. . .the Ultra- 
Sync’s sharp display topped 
the fuzzy (IBM) 8513 dis- 
play hands down. . .display 
image is as sharp as a 
stiletto and as bright as an 
arc lamp. . .Even as the 
brightness is turned up. . 
the characters displayed on 
the. . screen remain clear 
and sharp... excellent 
video qualities. 99 


PERSONALCOMPE TING 





May 1988 


¢6 Picture quality was 
excellent, and results for 
features available were far 
above average. . .Colors 
maintain their consistency 
and sharpness over the 
whole screen... has excel- 
lent placement of controls 
. . widest combination of 
vertical scan rates. . .takes 
up little space on a desk... . 
the top multiscanning 
monitor in our ratings. 99 


*°Supports CGA, EGA, PGC, MDA, Hercules, 
MCOGA, VGA and mor. 








.28mm dat pitch, 800x600 resolution. 


When it comes to high-resolution autosyn- 
chronous color monitors that are IBM PC, 
PS/2, Apple Mac II and SE Series com- 
patible, the experts point to UltraSync. 

Why? UltraSync’s brilliant color display 
and superb high-resolution, for starters. 
Also because UltraSync offers extensive 
graphics standards** compatibility due to 
its wide autosynchronizing frequency 
ranges. It adjusts automatically to prac- 
tically any standard. Then there’s Ultra- 
Sync’s automatic picture sizing. Built-in 
text switch. Ergonomic design. And its 
affordable price ($849). 

But don’t take our word for it. Read 
what the experts have to say. UltraSync, 
the only real choice. For more informa- 
tion, contact Princeton Graphic Systems, 
601 Ewing Street, Building A, Princeton, 
New Jersey 08540, (609) 683-1660. 


PRINCETON’ 


GRAPHIC SYSTEMS 


AN INTELLIGENT SYSTEMS COMPANY 


THE VISIBLE EDGE 


CIRCLE 209 ON READER SERVICE CARD 


INFO 
WORLD 


August 22, 1988 


6... .its finer dot pitch 
produced crisp images 
with none of the graininess 
found on some monitors. . . 
produced some of the 
brightest and clearest 
colors we saw. . . Ease of 
use rates a good score... 
outperforms many compet- 
ing monitors in both color 
duplication and text clarity 
...avery good buy. 99 


FAMILY __ 
('& HOME OFFICE] 


COMPUTING 


August 1988 


66... .easy on the eyes 
and sharp enough in the 
text mode for long, eye 
strain-free word process- 
ing. . .colors are bright 
and rich, and the display 
seemed sharp from corner 
to corner. . .the quality is 
superior. . .the Princeton 
UltraSync is one of the 
best monitors available for 
less than $1,000...a 
superlative buy. 39 








66... .very crisp display 
.. .its colors are better 
than those on NEC’s 
Multisync II. 99 





COVER STORY FRANK J. DERFLER, JR. 





~ BUILDING WORK 


> In the best of all possible worlds of 
PC/mainframe coexistence, the PC serves 
as a window into the corporate information _ 
environment of the mainframe. True, entry 
into this optimal world has been attainable 
ever since DCA’s introduction of the IRMA 
card. With IRMA—or any of its competi- 
tors’ products—installed, PCs can double as 
IBM mainframe terminals. And the mere 
touch of a key toggles you between local 
DOS programs and mainframe processes. 
You don’t even have to consider the use of 
separate PC and mainframe terminals or, es- 
pecially, having to rekey the data in order to 
share it between them. 

As always, however, increasing technical 
sophistication has made us hungry for 
something better. The problem with coaxi- 
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GROUP SOLUTIONS 
WAYS Parr 


ally connected products Gateway LANs 
like IRMA is that they ree ——— 
quire each PC using them from Banyan and 
to maintain a dedicat- —————~——_ 
ed—and expensive—link Harris create a por- 
to the mainframe, even if —W~-___ 
that connection is used 
only SBOeHically. tal that lets PC 
If your firm has in- 
stalled a local area net- 
work to allow your PCs to 
share data files and pe- 
ripheral devices, you ; 
have another option: Why frame connections 
not use the LAN to share ~————s—=CS 
expensive links to the through a single 
mainframe system? LAN §=———————_ 
| gateways establish a por- link. 








workstations share 


expensive main- | | 
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@ LAN GATEWAYS 





tal that allows all connected stations to ac- | 


cess the mainframe through a single link. 


APPROACH TO GATEWAYS = PC Mag- 
azine’s two-part series on gateways, which 


| continues in the next issue, limits its cover- 











age to gateways using the IBM Systems 
Network Architecture (SNA) protocol, the 
fastest-growing mainframe connection 
scheme. All products tested emulate an 
IBM 3274 cluster controller attached to the 
mainframe through a front-end processor 
by means of a 19.2-kilobit-per-second RS- 
232C link. 

In this issue, we review two proprietary 
bundled systems, Banyan Systems’ Cor- 
porate Network Server and Harris Corp.’s 
9300 Network Communications System. 
Both are complete local area networks 
with gateway services built into a dedicat- 
ed file and print server. The next issue will 
include a look at adozen open systems: ge- 
neric add-in LAN gateways that can reside 
in nearly any PC on nearly any modern 
PC-based LAN. 

If you need to link PCs to IBM main- 
frame systems and already have a LAN in- 
stalled, look at the add-in gateway prod- 
ucts we review in the next issue. If you 
don’t yet have a LAN or are unhappy with 
what you do have, the Harris or Banyan 
products can give great service with plenty 
of room to grow. 


A NEW LOOK PC Magazine has re- 
viewed Banyan’s VINES operating system 
several times (see ‘tA Field Guide to LAN 


Operating Systems,”’ June 14, 1988, for | 


the most recent review), but none of these 
reviews focused on the VINES gateway 
services. New in this review is a descrip- 
tion of Banyan’s latest software release, 
Version 3.0 of VINES, along with Ban- 
yan’s new Corporate Network Server, 
which is based on the 80386 processor. 

The Harris 9300 Network Communica- 
tions System is a fine LAN server, but PC 
Magazine has not previously reviewed it in 
that capacity. It would have been unfair to 
look at only the LAN portion of this pow- 
erful product without considering its gate- 
way functions. 

The two systems are similar in their 
technical and physical designs. and both 
have in common a network operating sys- 


tem based on Unix. But even though each 
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If you don’t yet have a LAN or 


are unhappy with what you do 












room to grow. 
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have, the Harris and Banyan 
gateway products can offer you 
great service with plenty of 











| has a server that runs a Unix-based system, 
| it understands and emulates DOS when 
communicating with the workstations. 
While the Harris 9300 System makes the 
Unix system more visible by requiring the 
use of Xenix, the Banyan Corporate Net- 
work Server hides Unix from all but those 
with factory-authorized passwords. In 
both cases, Unix furnishes important 
multitasking capabilities. 

In terms of hardware, each system con- 
sists of a floor-standing computer that can 
continuously operate several high-capacity 
hard disk drives, a tape backup unit, sever- 
al printer and communications ports, and 
many megabytes of internal memory. 
Both the hardware and the LAN operating 
systems used in these products are ‘‘com- 
mercial grade’*—their performance, in 








other words, rates at the upper limits of all 
LAN systems. 


NO EASY INSTALLATION _ Installing 
any LAN gateway requires collaboration 
between the LAN system administrator 
and folks with special skills on the main- 
frame end—the systems programmers. 
People on both sides of the link must set 
humerous electrical and software parame- 
ters to ensure effective terminal operation 
and file transfer through the gateway. 
While the software does contain menus to 
make life easier, the initial installation and 
configuration for both systems takes the 
full attention of someone who has comple- 
mented a good practical knowledge of 
MS-DOS with a 3- to 5-day vendor-run 
course on the LAN software. 

The advantages of systems like the two 
reviewed here are that they’re tightly inte- 
grated and bundled. They’re supported by 
a single vendor. Options for adding com- 
munications capabilities and interfaces to | 
other types of computers and networks are | 
predesigned as well. 

The gateway systems to be covered in 
the next issue are more flexible. But while 
you can push them into existing networks 
made up of products from several different 
vendors, you risk incompatibility. So the 
choices aren’t easy. 








GATEWAYS AND BEYOND What’s 
needed. perhaps is 2 fuller explanation of 
where gateways fit in with other methods 
of PC-to-mainframe communication 
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through the Systems Network Architecture 
(SNA). The remainder of this introduction 
to the Banyan and Harris systems will be 
devoted to a tutorial—skip ahead if you’re 
no stranger to the subject. 

Before a PC and an IBM mainframe 
can communicate through the SNA and 
transfer data between each other, some 
major obstacles must be circumvented. 
The usual way of communicating with 
such a mainframe is through an 1BM 3278 
or 3279 terminal (generically known as a 
*3270”° terminal). But the PC’s keyboard 
doesn’t have as many keys as a 3270 termi- 
nal does, and the terminal has several spe- 
cial graphics characters that aren't in the 
PC’s screen repertoire. The PC also lacks 
an appropriate communications interface 
and uses the ASCII data alphabet instead 
of IBM’s mainframe standard, EBCDIC. 

There are presently three basic ways to 
overcome these difficulties: by adding a 
plug-in card combined with software and/ 
or hardware and making the PC act like a 
3270 terminal (IRMA-type solutions); by 
connecting a protocol converter between 
the PC and the mainframe that translates 
the mainframe’s data into a form usable by 
the PC; or by using a gateway LAN. 


KNOW YOUR NUMBERS Any article 
that explains how to hook PCs to IBM 
mainframe computers has to deal with a lot 
of IBM equipment numbers and describe 
the IBM network architecture schemes. To 
begin, IBM’s major line of terminals, 
printers, and other communications de- 
vices falls into the general category of the 
‘*3270 family’’ of equipment. Each type 
of device has a specific model number 
(many, but by no means all of which, be- 
gin with the digits ‘*327°’). They’re all de- 
signed to work in concert to orchestrate 
users’—both of PCs and other equip- 
ment—access to the computing power of 
the mainframe. Well over 2 million 3270 
family terminals are in use today. 


IBM’s Systems Network Architecture | 
is its grand scheme for connecting its myri- | 
ad 3270-family products. It is a flexible | 


protocol and can be configured in several 
different ways. Here’s how the 3270 fam- 


ily of products fits into various SNA set- | 


ups. 
In a classic 3270 system, each 3278 or 
3279 terminal connects to a 3174 or 3274 





Keyboard Definitions: 
Pt IBM 3270 vs. IBM PC 
MAGAZINE 


sers plagued by dizzying PC keyboard variations face an even greater challenge 
before the IBM 3270 terminal keyboard. This chart, adapted from a Banyan termina! 
emulation software help screen, notes the PC keystroke combinations that emulate keys 


on the 3270 keyboard. 


IBM 3270 IBM PC 
Alt cursor Alt F§ 
Attn FI 
Backspace Backspace 
Backtab Backtab 
Cancel Alt-F10 
Clear F2 
Command [Fel 

Cursor se! Alt-F2 
Delete Del 

Down Down Arrow 
Dup Ct-G 
Enter Enter 
Erase eof F6 

Erase input F4 

Flip F8 

fm Esc 
Home Home 
Hotkey Alt-Z 
Insert Ins 

Left Left Arrow 
Left 2 Ctrl-D 
Nextline F9 

pai Ctri-J 

pa2 Ctrl-K 

pa3 Ctri-L 

pft Alt-1 

pf2 Alt-2 

pis Alt-3 


terminal cluster controller through coaxial 
cable. The cluster controller acts as a con- 
centrator by gathering messages from the 
terminals for more-efficient transmission 
tothe mainframe. 

Groups of cluster controllers attach via 
a telecommunications line (which can run 
a few hundred feet locally or even across 
the country, through leased telephone lines 
and modems) to another larger device 


IBM 3270 IBM PC 
pi4 Alt-4 
pfs Alt-5 
pfé Att-6 
pt7 Alt-7 
pts Alt8 
pfo Alto 
pf10 Alt-0 
pfit Alt-- 
pfi2 Alt-= 
pf13 Alt-Q 
pf14 Alt-W 
pfs Alt-E 
pfié6 Alt-R 
pt17 Alt-T 
pf18 AIt-Y 
pf19 ALU 
pf20 Alt-i 
pf21 Alt-0 
pi22 Alt-P 
pf23 Alt-A 
pi24 Alt-S 
Print F7 
Reset F10 
Right Right Arrow 
Right 2 Ctr-F 
Sysreg Alt-F1 
Tab Tab 

Up Up Arrow 


called a communications controller or a 
front-end processor (FEP). The common 
IBM front-end processors are models 3705 
and 3725. Other companies, such as ITT 
Courier, Telex, and Lee Data, make prod- 
ucts that are ‘*plug compatible’? and com- 
pete with IBM’s 3270 devices. 

In a relatively recent evolution of the 
classic plan, IBM gave the 3174 terminal 
controller, the 3725 FEP, the 3745 com- 
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ASCII American Standard Code for In- 
formation Interchange. The data alpha- 
bet used in the IBM PC that determines 
the composition of the 7-bit strings of ze- 
ros and ones representing each character 
(alphabetic, numeric, and special). 
Bisyne Bisynchronous Communica- 
tions. Also abbreviated as BSC, this pro- 
tocol is one of the two commonly used 
methods of encoding data for transmis- 
sion between devices in computer sys- 
tems. Data characters are gathered in a 
package called a frame that is marked by 
.| two (bi) synchronization bits. The more 
modem protocol is SDLC. 

CICS Customer Information Control 
System. This software from IBM runs on 
the mainframe and makes a variety of 
services available for application pro- 
grams. It furnishes easy ways for pro- 


frame files. 

Cluster Controller A computer that sits 
between a group of terminals and the 
mainframe, gathering messages and 
clustering them for more efficient trans- 
mission to the mainframe. 

DISOSS Distributed Office Supported 
System. An integrated package of elec- 


programs from 1BM designed for IBM 
mainframe computer systems. 

EBCDIC Extended Binary Coded Dec- 
imal Interchange Code. The data alpha- 
bet used in all IBM computers except the 


munications controller, and other devices 
the ability to become nodes on a Token- 
Ring Network. This eliminates the need 
for a coaxial cable connection between 
each PC emulating a terminal and the con- 
troller, but it requires relatively expensive 
adapters and more memory on the 3270 
hardware. Introduction of the high-speed 
16-megabit-per-second IBM Token-Ring 
Network this year will require yet another 
equipment upgrade. 


PUs AND LUs_ In IBM’s SNA connec- 
tion scheme, each terminal or printer con- 
nected to the controller is called a physical 


tronic mail and document preparation | 





grams to enter and request data in main- | 





PC that determines the composition of 
the 8-bit string of zeros and ones repre- 
senting each character (alphabetic, nu- 
meric, and special). 

FEP Front-End Processor. A computer 
that sits between groups of cluster con- 
trollers and the mainframe, concentrat- 
ing signals before they are transmitted to 
the mainframe. 

Gateway A shared portal from a local 
area network into a larger information re- 
source such as a large packet-switched 
information network or a mainframe 
computer. 

IND$FILE A mainframe editing utility 
commonly used to make PC-to-main- 
frame file transfers. 

LU A Logical Unit in an SNA network 
that addresses and interacts with the host. 
Typically in a LAN gateway system, an 
LU is analogous to a session, a terminal- 
to-mainframe connection. 

NCP Network Control Program. This 
special IBM software runs in the front- 
end processor and works with VTAM to 
link the host computer and terminal con- 
trollers. 

PU A Physical Unit in an SNA network, 
usually a terminal or printer, connected 
to the controller. 

RJE Remote Job Entry. A method of 
submitting work to a mainframe in a 
batch format. Though superseded by the 
3270 system, it is still widely used in 
some installations. 


unit, or PU. There are different kinds of 
PUs with different capabilities. The front- 
end processor expects to get specific kinds 
of responses and to send certain kinds of 
data from and to each type of PU. 

Each PU holds one or more logical 
units, or LUs; these address and interact 
with the host in an SNA network. It is actu- 
ally the LU, typically a program, that does 
the work that’s transmitted over the com- 
munications link. 1]BM’s Virtual Telecom- 
munications Access Method (VTAM) 
software, which runs in the mainframe, 
works with the Network Control Program 
(NCP) in the front-end processor to recog- 


A GLOSSARY OF NETWORKING TERMS 


RU Request Unit or Response Unit. A 
message that makes a request or responds 
to a request during a session. 

SDLC Synchronous Data Link Control. 
An essential part of SNA, SDLC is a 


| more efficient method than the older bi- 
















| sync protocol when it comes to packag- 


ing data for transmission between com- 
puters. Packets of data are sent over the 
line without the overhead created by syn- 
chronization and other padding bits. 
Session The name for the connection 
between the PC emulating a mainframe 
terminal and the mainframe itself when 
they are communicating. The number of 
sessions that can be run simultaneously 
through a LAN gateway is limited by the 
gateway’s software and the hardware 
configuration. 

SNA Systems Network Architecture. 
IBM’s scheme for connecting its com- 
puterized products so that they can com- 
municate and/or share data. 

3174 A new version of the 3274 termi- 
nal cluster controller. 

3270 The generic name for the family of 
interoperable IBM system compon- 
ents—terminals, printers, terminal clus- 
ter controllers, and mainframe front-end 
processors—that can be used to commu- 
nicate with a mainframe using the SNA 
protocol. All of these components have 
four-number names, some of which be- 
gin with the digits 327. 

3274/6 The most commonly used clus- 


nize, configure, and communicate with 
the LUs. 

During operation, the 3278/9 terminals 
send messages called scan codes to the 
cluster controller each time that a key is 
pressed. The cluster controller echoes the 
keystrokes back to the terminal so that they 
are confirmed and displayed on the screen. 
Data from the mainframe host goes in 
steps through the front-end processor, to 
the cluster controller, and into a display 
buffer in the terminal. 

Data coming to the terminal for screen 
presentation is handled in blocks called 
fields; these can vary in length from a few 
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ter controller. This device links as many 
as 32 3270-type terminals and printers to 
a mainframe front-end processor. 

3278 The most commonly used terminal 
in the 3270 family. It features a mono- 
chrome display and offers a limited 
graphics set. 

3279 A color terminal that’s part of the 
3270 family. 

3287 The current series of printers in the 
3270 equipment family. 

3705 A commonly used front-end pro- 
cessor, typically used to link several 
3274s to a mainframe. 

3725 A commonly used front-end pro- 
cessor, intended for linking groups of 
cluster controllers to the mainframe. 
3745 A new communications controller 
that combines the functions of a cluster 
controller and a front-end processor. The 
3745 can interface simultaneously with 
as many as 8 token-ring networks, 512 
terminals/printers, and 16 1.544-mega- 
bit-per-second communications lines. 
VTAM Virtual Telecommunications 
Access Method. This software runs on 
the host mainframe computer and works 
with the Network Control Program to es- 
tablish communications between the host 
and the cluster controllers. Among other 
things, VTAM sets the pacing and LU 
characteristics. 

X.25 A CCITT standard that describes 
how data is handled in a packet-switched 
network.—Frank J. Derfler, Jr. 


characters to a whole screen. The size and 
characteristics of the field depend on what 
the terminal finds in the display buffer. 
Characteristics like blinking, reverse vid- 
eo, seven-color displays, and underlining 
are defined by modified characters con- 
taining extended attribute bytes. These 
bytes give different meaning to EBCDIC 
characters to let them represent functions 
not ordinarily handled in the 8-bit-data al- 
phabet the 3270 terminals use. 


EASY TRANSFERS Simple file trans- 
fers between a PC and mainframe are often 
done using an IBM editing utility on the 





mainframe called IND$FILE. This meth- 
od of moving data is effective, but it’s 
slow. Companies like Linkware Corp., 
VM Personal Computing, Micro Tempus, 
Mackensen Corp., and others sell software 
for both the PC and host that speeds file 
transfers between them. 

Making mainframe data easily avail- 
able to PC applications is another task for 
paired PC-host software. Companies as di- 
verse as Lotus Development Corp. and 
Martin-Marietta market software for the 
PC that extracts data from mainframe sys- 
tems for PC applications. 


| BANYAN SYSTEMS INC. 


Banyan Corporate 
Network Server 


The June 14, 1988, issue ofsPC Magazine 
(page 182) looked at the VINES operating 
system running on a 32-bit Banyan server 
powered by a Motorola 68000 processor. 
This review covers Banyan’s latest release 
of VINES, Version 3.0, used with the 
80386-powered Banyan Corporate Net- 
work Server (CNS). 

The Banyan CNS is a dedicated ma- 
chine that requires a separate terminal con- 
nected via RS-232C to control and monitor 
the VINES operating system. VINES is 
based on Unix, and each separate feature 
of VINES, like electronic mail or 3270 
communications, runs as a separate task in 
the server. 


1! 
ad FACT FILE 


Banyan Corporate Network Server 
Banyan Systems Inc. 

115 Flanders Rd. 

Westboro, MA 01581 

(508) 898-1000 

List Price: $23,795 (with 4MB RAM, 


8OMB hard disk, and VINES 3.0); other con- 
figurations available. 

In Short: A powerful local area network op- 
erating system and server designed around 
the 80386 processor. The new version of 
VINES brings in new management tools, the 
ability to have networked printers on work- 
stattons, and improved performance. Particu- 
larly strong communications capabilities. 
CIRCLE 699 ON READER SERVICE CARD: 










demonstrate, Banyan’s VINES 
3.0 for 386-based machines is 


no clinging vine: it moves! 


VINES BACKGROUND Our previous 
reviews of VINES have detailed the power 
and flexibility of this software. The pro- 
gram automatically configures itself to 
work with network interface cards from a 
wide variety of manufacturers. Its excel- 
lent management features plus a statistical 
reporting package called Netman present a 
clear picture of network performance as 
well. VINES has strong communications 
capabilities, including remote dial-in and 
server-to-server connections over X.25 
packet-switched networks and wide-area 
networks using leased telephone lines. 
VINES 3.0 is a new adaptation of the 
operating system for 386-based machines. 
A version of VINES was available for 
80286 machines, but it wasn’t strongly 
marketed by Banyan because of perfor- 
mance. As the benchmark tests show, 
VINES 3.0 is no clinging vine: it moves! 
Previous benchmark tests of VINES 
showed that the system slowed dispropor- 
tionately in our small-block-size (512- 
byte) transfer exercise. LAN tasks like file 
transfer and print spooling are done in larg- 
er, more economical block sizes. Small 
data blocks are used when databases and 
other multiuser programs share files. 
VINES 3.0 did significantly better in 
smail-data-block transfers than previous 
versions of the program have done. 


BANYAN’SCNS The Banyan Corporate 
Network Server is a floor-pedestal com- 
puter about 25 by 10 by 26 inches (HWD); 
it weighs 80 pounds. The CNS can hold a 
combination of 80MB, 146MB, and 
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The onginal AnthroCart. Mobile. 
incredibly strong. So many ways to solve 
your space and equipment problems. 
Choose different sizes. Move 
shelves around. Add space saving 
options. 
AnthroCart. Welldesigned 
Technology Furniture. 


Look for our name. 


Navini (el@rcian 


Call us for a free catalog: 800-325-3841 


Made in US A. 
All steel frame construction 
Easily holds up to 150 lbs 


& 


WARRANTY 





Anthro* 
Technoiogy Furniture” 
3221N.W Yeon St. 
Portiand, OR 97210 
503-241-7113 
ANTHRO  teiex: 940103 
AnthroCart and Technology Furniture ara 
registered trademarks of Anthro 
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The Connectivity 
, Decision Guide 





his chart is designed to help you select 

from among the many information- 
transfer and resource-sharing altematives. As 
you can see on the chan, if all you really 
need to do is exchange files or share printers, 
then you should consider devices such as 
PBXs and patch boxes. If your organization 
has not already invested heavily in PCs or 
DOS programs, then a minicomputer might 
meet your needs more economically. But if 
you want many users to share data files si- 
multaneously under DOS, a LAN may be the 
best alternative. Once you've decided on a 
LAN, the need for station-to-station resource 
sharing and other factors will influence your 
network purchasing decision. 

Because manufacturers include many 
different features in their networks, some 
products will not fit neatly into one decision 
box in this guide. You'll also find that the lack 
of differentiation between LANs is becoming 
as large a problem in the LAN industry as the 
lack of standards was 2 years ago. But 
overlapping features and technical similarity 
between networks are good news for 
potential buyers. They will let you concentrate 
on more-traditional factors such as dealer 
support and price instead of on more- 
technical considerations. 


Reviews originally appeared in 
PC Magazine: 


December 9, 1986 
December 23, 1986 
January 13, 1987 
January 27, 1987 
February 10, 1987 
February 24, 1987 
March 31, 1987 
April 14, 1987 

May 26, 1987 

June 9, 1987 

June 23, 1987 

July 1987 

August 1987 
September 29, 1987 
October 27, 1987 
January 12, 1988 
January 26, 1988 
February 16, 1988 
March 29, 1988 
April 26, 1988 

May 31, 1988 
August 1988 
September 13, 1988 
November 29, 1988 
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SIMPLE SOPHISTICATION 
FOR THE PC WORLD, 





The V-series Smartmodem 9600. 


The Hayes V-series Smartmodem 9600™ brought a technical sophistication to the high- 
speed dial-up world that had rarely been seen before. 

With error-control for point-to-point communications, it automatically detects errors 
and then retransmits the data correctly. 

With adaptive data compression, it has the capability to double throughput to up to 
19,200 bps. 

And with Hayes AutoSync, it provides both synchronous and asynchronous communi- 
cations without the extra expense of a synchronous adapter card. 

The Hayes V-series Smartmodem 9600 has a sophistication that not only sets it apart 
from other PC modems, but above them as well. 


SOPHISTICATED SIMPLICITY 
FOR THE MAINFRAME WORLD. 





Introducing the Smartmodem 9600 for V.32 communications. 


The new Hayes Smartmodem 9600™ brings the simplicity of the PC world to the com- 
plex world of wide and local area networks. 

For host to host, host to LAN, and data processing centers to remote controllers, the new 
Hayes V32 modem gives full-duplex, synchronous and asynchronous communications at 
4800 bps and 9600 bps using dial-up or leased-line circuits. 

The modem also offers features like automatic leased-line restoration, automatic dial 
backup and forward error correction to ensure reliable data transmission. An intelligent front 
panel with an LCD readout puts this array of features at your fingertips. While behind 
the modem. the Hayes Cable Management System lets you easily install it flush against 


any wall or cabinet to save space. The Hayes Smartmodem 9600. We're 
not just entering the mainframe world. we're improving it. S. 


For your nearest Hayes Advanced Systems Dealer, call 800-635-1225. Hayes Microcomputer Products. Inc. PO. Box 105203. Atlanta, GA 30348. 
© 1988 Hayes Microcomputer Products Inc. 
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300MB disk drives and a 15OMB stream- 
ing tape system for both backup and load- 
ing of the operating system. If you use an 
external chassis, you can access up to 2.5 
gigabytes of disk storage. You can put up 
to 24MB of memory into the CNS to feed 
its 20-MHz 80386 processor. 

Cards inserted into seven AT-compati- 
ble expansion slots handle connections for 
communications ports and up to four sepa- 
rate ‘networks. A built-in SCS] bus con- 
trols data-storage peripherals. You can 
also attach up to seven local printers 
through the four serial and three parallel 
printer ports, which do not interfere with 
the communications ports. 

One nice touch is that every Banyan 
Corporate Network Server contains an in- 
tegrated battery backup (now you know 
where the 80 pounds comes from) that no- 
tifies users when the server loses power, 
then gracefully shuts down—only after 
closing all open files. When the server’s 
power returns, the PCs that are still operat- 
ing automatically reconnect to the server. 


GATEWAY OPERATIONS To the 
front-end processor, the VINES 3270 com- 
munications services make the Banyan 
Corporate Network Server look like a ter- 





PC 


"C The Banyan CNS as a Gateway into 
naz the IBM 3270 Architecture 


Synchronous modem, modem 
eliminator, or leased line 


The Banyan Corporate Network Server (CNS), a dedicated 
gateway, can hold a combination of 80MB, 146MB, and 300MB disk 
drives and a 150MB streaming tape system without an extemat 

chassis. Here, the CNS links a maintrame with a shared printer and 





minal cluster controller. The CNS can link | 


Banyan CNS 
(file server) 


19.2-kllobit/second 
RS-232C line 


Shared printer 





greatly increased. 













































The Banyan Corporate Network Server, a 
floor-standing pedestal computer, can hold up 
to 24MB of memory to feed its 20-MHz 80386 

processor. Cards inserted into seven AT- 
compatible expansion slots handle connections 
for communications ports and up to four 
“separate networks. 


to the front-end processor with a maxi- 
mum of three SNA communications lines, 
and the gateway can distribute 32 main- 
frame sessions among the network work- 


a multiple access unit (MAU). The MAU acts as a hub connecting 
the Banyan CNS and up to seven workstations; when several 
MAUs are connected, the potential number of linked nodes is 


| cupies nearly 100K of RAM; however, if 






















Workstation 
IBM Type 6 cable 










Shared printer 

























stations for each communications line. 
While the CNS emulates a 3274, it cannot 
attach real 3278/9 terminals to the system 
the way the Harris 9300 can. 

The VINES 3270 PC terminal emula- 
tion software allows each PC to conduct 
four simultaneous sessions. One session is 
usually LU3 (the logical unit classification 
used and the way that the LU is identified 
by the controller it’s connected to; see the 
glossary), which lets the mainframe con- 
trol a printer attached to the PC. The termi- 
nal emulation software can emulate a 3279 
Model 2b with extended attributes and col- 
or graphics. 

PCs on the Banyan network need a lot 
of RAM. After our 512K-RAM XTs load- 
ed DOS, the Banyan VINES networking 
software, and the 3270 terminal emulator 
configured for four LUs, DOS’s CHK- 
DSK showed about 238K of RAM free. 
Banyan’s terminal emulation software oc- 


you load it last, you can issue the com- 
mand REL3270 to free this memory when 
you no longer require terminal emulation. 
VINES 3.0 performed very well in the 
LAN Gateway performance tests. It didn’t 
top Novell’s NetWare running on the IBM 
Token-Ring Network adapter cards and a 
Wyse 10-MHz 80286-based server for the 
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jenance Made Easy 
meng Kits. Reted $19.95 
(CK-1, 54) (CK-2, 34} 





Curtis’ special $6.95 to $39.95 gift selection of microcomputer accessories is perfect for anyone who uses a computer. 
If you're buying for a computer-user, EO ae SS ee I a A ae ee enol, 
When you give a gift from Curtis you'll be as popular as Santa. Thank you for thinking of Curtis. 
Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada: Personal Computer Assoc. Inc., PO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 
For the Curtis dealer nearest you call (603) 532-4123 Ext. 874 


Marutacturing Company, inc 


CURTIS a 
international 
30 Fitzgerald Dnve, Jaffrey, NH 03452 nee, 
© Cures Maratactunng Company inc. 1988 A subsidiary of Rolodex Corporation 
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Four Reasons To Buy 
The EasyLAN Office Network 


The new Version 4.0 is still “Cast-Iron Reliable” 


and still priced at less than $100 per PC 


The EasyLAN Office 
Network Saves PC 
Users Time and Money 


EasyLAN’s new Version 
4.0's low price matches 
the cost-sensitive 
budget for Office 
Networking. It's easy 
to install because it 
uses your PC's serial 
port and telephone line 
cabling. Today over 
60,000 EasyLAN 
customers are saving 
both time and money. 
Here's why: 


l Office Network 


« File Transfer 
PC users say EZCOPY is their 
preferred way to transfer files 
between hard disks, 54” and 32” 
diskettes. EasyLAN Version 4.0's 
EZCOPY File Transfer command is 
30% faster and automatically 
moves data files between PCs in 
the office without interrupting the 
PCs or users. File operations are 
done in the background. 


New Standard Features 


New Menu Interface—On- 
screen menu interface lets new 
users quickly use the network 


New EZCOM Command-—!f you 
need to transfer files to a Mini, 
Mainframe, Mac, or Information 


Service, integrate your favorite 
communications program with the 
new EZCOM command. 


PBX Support—EasyLAN lets a 
telephone and PC use the same 
twisted peir wire, on any PBX with 
deta features. 





TRAVELING 
LAPTOP 


THE OFFICE 





Office Printer 
e Sharing 


Nothing new to learn, print at any 
time to any serial or parallel 
printer. EasyLAN Version 4.0's 
disk spooling support lets 
everyone in the office automati- 
cally share the new laser printer 
and existing printers. Printer 
sharing and print spooling oper- 
ate transparently with existing 
applications. 


3 Office Network 
«Data Backup 


Data Backup for the whole office 


— 






can be easy. EasyLAN 
Version 4.0's new net- 
work XCOPY command 
selectively copies up- 
dated files to a central 
backup cartridge or 
disk. 


4 Modem 
« Support 


Your PC at home or 
your traveling laptop 
can now share the 
printer and data files 
located in the home 
office by placing an 
easy telephone call. 
EasyLAN Version 4.0 makes dial- 
ing a modem as easy as dialing 
a telephone. 


EasyLAN Two-PC Kit 


The EasyLAN disk and manual is 
$99.95, you furnish the cables. 

Or start with the Two-PC kit for just 
$219.95. It contains everything 
you need, even a 30’ cable. Order 
today, and when it arrives install it 
during your coffee break. Then 
add up to eighteen new PCs to 
the network as needed. EasyLAN 
supports IBM/Compatible PC, XT, 
AT, PS/2 and 386 PCs. 


Free Configuration Assistance call 408/738-8377 


Order Today Call Toll Free 800/835-1515 


Fax No. 408/738-0247 


Server Technology, Inc. 140 Kifer Court Sunnyvale, CA 94086 
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LAN tests, but it came close. system is like having a pony pull a heavy | and its electronic-mail system. 
Organizations with a strong PC orienta- | cart: the performance of the LAN server Since the 9300 is designed to run Mi- 
tion will be comfortable with Banyan’s | was directly affected by the processor | crosoft’s Xenix operating system, it isn’t 
VINES 3.0 running on the Banyan Corpo- | speed, as well as by its underlying Xenix | surprising that the 5%-inch floppy disk 
rate Network Server. The software is pow- | structure. drive in the unit reads the 720K Altos for- 
erful and easy to use. The hardware is a A version of the server based on the | mat, a standard in the Xenix marketplace. 
80386 processor, however, should be | A special disk utility allows you to ex- 
ts — oa available about the time this article is pub- | change MS-DOS—formatted disks with the 


==) — lished. Though the 9300 did better than ex- | server. 













The 9300's features for local area net- 
work service seem almost an aside; they're 
simply another task that runs under Xenix. 
The LAN software, which allows DOS ap- 


veritable Mack truck, but its AT card slots 
and built-in /O ports make it familiar and 
comfortable equipment. Best of all, its ex- 
tensive options give it the flexibility many 
organizations need in an expanding com- ii 
munications environment. 








































pected in our gateway performance tests 
because of the gateway card’s dedicated 
processor, this added processing power 
will be welcome. 
| Because the 9300 runs Microsoft’s 
multitasking Xenix operating system, you 
can run many processes simultaneously. | 
The 9300 can handle up to four Remote 
Job Entry (RJE) communications lines, 
and both RJE and 3270 operations can 
share the same line. In theory, each PC can 
connect to two mainframes at once and 
have sessions running on both simulta- 
neously. The Harris system supports 
IBM’s RJE batch-processing operations 


rc 
Wg FACT FILE 


Harris 9300 Network 
Communications System 
Hams Corp. 
Data Communications Division 
P.O. Box 809022 

| Dallas, TX 75380-9022 

| (214) 386-2000 

| List Price: Desktop 9300, $4,850; Tower 
9300, $9,725; Harris-PC Network Interface 
Card, $275, SNA Gateway, $1,300; four- 
Port RS-232 card (required for Gateway), 
$350. LAN software: for Desktop 9300, 
$1,000; for Tower 9300, $1,800. 
In Short: An integrated 3270 gateway and 
LAN server that does a complete job of emu- 
lating an IBM 3274 cluster controller. Soft- 
ware offers centralized management of client | 
stations and many communications options, 
including 3270 RJE operations and a DIS- 
OSS (see glossary) gateway. 
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HARRIS CORP. 
Harris 9300 Network 
Communications 


System 
The Harris 9300 Network Communica- 
tions System is not your typical LAN. 
Rather, the system is designed for organi- 
zations with a heavy investment in IBM 
mainframes that also need PC network ser- 
vices. 

The standard 9300 (the Tower model) 
comes ina floor-mounted cabinet about 26 
by 12 by 24 inches (HWD). You can pack 
the cabinet with as many as three hard-disk 
drives holding up to 117MB each, a tape 
backup unit, up to 2MB of RAM, a four- 
port RS-232C serial board for modems or 
printers, and other devices such as adapt- 
ers for multibus expansion cards. (A 
smaller and less-expensive Desktop 9300 
model has the same basic functionality but 
supports fewer peripherals.) 
























plications to share files and printers, fol- 
lows MS-DOS 3.1 file- and record-lock- 
ing standards. The system also offers a 
NetBIOS module for programs using the 
NetBIOS services to communicate across 
the LAN. While the Harris 9300 software 
requires a dedicated server, any PC at- 
tached to the network can act as a file or 
print server. 























































GATEWAY OPERATIONS The Harris 
9300's 3270 terminal emulation software, 
which allows PCs on the network to act as 
IBM 3278 terminals, isn’t fancy—but it 
does have all the basic functions, including 
support for 80-column screens with pan- 
ning. Harris supplies the keyboard map- 
ping scheme established by DCA’s IRMA 
products. The emulator software occupies 
about 97K of RAM when it runs a single 
session with one LU. And the gateway 
hardware consists of an SDLC interface 
card with a separate 80186 processor to 
speed gateway operations. 

IBM PCs connect to the network via the 
Harris PC Network Interface Cards. These 
cards require a dedicated cable connection 
of twisted-pair telephone wire or shielded 
twisted-pair wire for longer runs between 
each workstation and the server. Wire runs 
can be up to 2,000 feet long if you install 
cable meeting the IBM Type I specifica- 
tions. 






































HEART OF THE SYSTEM The heart 
of the Harris 9300 system is its LAN serv- 
er, a special computer that acts as a print 
server, file server, and communications 
server. This LAN server, which can re- 
place an IBM 3275 terminal cluster con- 
troller, connects up to 16 PCs running MS- 
DOS and 16 standard 3270 terminals to the 
mainframe. 

The version of the 9300 that we tested 
was built around an Intel 80186 processor, 
the highly integrated version of the 8086. 
Using an 8-bit 80186 processor in such a 
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a Performance Tests: LAN Gateways 


he LAN gateway performance tests show that the throughput of both small 

and large data blocks depends on several factors, including the ability of the 
network adapter cards to handle small data blocks and the efficiency of the 3270/ 
SNA gateway adapter card. The design of the gateway software is particularly 
important: software differences account for the Banyan CNS system's greater 
success at moving small blocks of data and the Harris 9300's relative efficiency 
in transporting large blocks. Of course, neither did as well at either task as did 


IBM's standalone gateway. 


Both gateway products under review came very close to saturating the 19.2- 
kilobit-per-second line to the front-end processor (FEP)—a testimony to their 
effective rates of throughput. The 80386-based Banyan system, which had 
greater processing power than the 80186-based Harris, performed well as a 
gateway and a server. The 9300, however, which hardly set access speed 
records when performing as a server, did better as a LAN gateway. 


The LAN gateway performence tests use & 
mainframe software package called (C3270, 
developed by Innovative Communications, fo 
eutomaticalty loed and axercise fhe feat-bed's 
workstations end gatewey, allowing e choice from 
among a wide vanety ol tasks and dela-loading 
levals. With fhe exception of fhe single-user 
tesponse tesf, the tasts ran without tha vanefions 
caused by humen input. 


All tasts, axcept lor the file transfer test, stressed 
the gateway board and software, LAN interface 
cards and software, and the 3278 terminal 
amulafion softwere in the PCs acting as tarminals. 
The different block sizes used in hese lests 
caused varying degrees of efficiency in both the 
LAN packets (or tokens) and the SNA/SOLC 
response units. The loading tests stretched the 
resources of the PCs operating as tarminals to 
their limits, and the results equate to the activites 
of dozens of machines in typical operations.* 


Each of the six tests falls under one of two 
categories: throughput or performance time. The 
throughput tests (Meinfreme-to-Tarminal Smalt- 
and Large-Block Throughput and Terminal-fo- 
Mainframe Screen-Buffer Oump) measure in bits 
per second how quickly the galeway can send 
data back and forth between mainframes and PCs 
amulating terminais: the mora bits fhe getewey 
can transmit, the better (hence the larger the 3-0 
bar on the chart, tha bettar). The performance time 
tests (User Response—system loaded and un- 
loaded—-and File Transfer) maasure how long it 
takes tha aystem to perform a givan task; hance 
fhe shorter times are preferable (corrasponding to 
shorter bars on fhe accompanying chart). 


THE TEST-BED The LAN gateway tests were run 
on LANs connected over 19.2-kilobit-per-second 


RS-232C linas uaing the SNA/SOLC protocols 
through a 3725 front-and processor to a leased 
IBM 3084 computer. The mainframe, which was 
nol loaded by any other functions, was configured 
as two 3081s running the IBM extended 
archilecture (IBM XA) end run under IBM's Virfual 
Machine High Parformance Option (VM/HIPO) 
and MVS CICS, Version 1.7. The “tarminais” 
connected to fhe LAN galeways were IBM PC- 
XTs. (Becausa we needed access te a dedicaled 
mainfrema in order to test the galeway perform- 
ance of these LANs, we were unable to perform 
the tests on-sita et PC LAN Labs. As a resuit, wa 
were forced to substitute IBM PC-XTs for tha 6- 
MHz PC ATs we normelly use as network 
workstetions. ATs will be the norm lor these tests 
in the lutura.)} 


The Banyen system consisted of the Banyan 
Corporete Network Server and VINES 3.0 
networking softwere, with IBM Token-Ring 
Network adapter cards for the worksfations. The 
Harris aystam included tha company‘a 9300 servar 
and Xenix opereting system, with Harns PC 
Network inferface cards in the workstations. 


For purposes of comparison, we tested Ihe per- 
formence of the Herns and Banyan sysfems 
against that of the Digital Computer Associates 
(OCA) IRMALAN and fhe IBM 3270 LAN Gateway. 
Both of the latter products, which were configured 
using a separete AT as a gateway machine, will 
be reviewed in depth elong with other competitors 
in the next issue of PC Megazine 


In the Mainframe-to-Terminal Small-Block 
Throughput and Large-Biock Throughput 
tests, the tasf software measures the lotal amount 
of data sent from fhe mainframa to six active IBM 
PC-XT terminals in a 5-minuta pariod, denving en 


* To obtain a more detailed description of the procedures and paremafers used during the PC Megazine 
LAN gatewey tasts, wnte to fnnovative Communications Inc., P.O. Box 3590, Framinghem, MA 01701, or 


phone tha company at (508) 875-4821 or (508) 655-4364. 






evarega throughput figure in bits per second. In 
the smell-biock test, the data was In §12- and 
1,024-byte blocks; in the large-block test, the data 
was in 6,144- end 8,192-byta blocks. Results for 
the Small-Block Throughput test are importent fo 
those who wanf Ihair PCs to amulate e terminal so 
that they can enter data into fhe mainframe. 


Tha Tarminal-to-Mainframe Screen-Butter 
Dump test forces the terminals to send data to the 
mainfreme in 1,920-byte blocks (the size of a 
screen buffer) as quickly as they can. The 
software measures the total amounf of date sent 
from six active IBM PC-XT tarminals in a 5-minute 
period and derives an everage throughput figure. 
Parformance on this test Is important to users who 
want to page through screens of date contained in 
fheir mainlrame, such as records in its database 
managemant system. 


The User Response test is run from a sevenih 
computer (an XT in this case) while the gateway 1s 
loaded by six tarminals receiving small end large 
data blocks. Thia is the onty fest Ihat requires 
humen intervention. Its designed to emulate how 
a person actuelly works wilh the system, including 
use of the keyboard. For tha tast, the operator 
uses the terminal's keyboard to scroll a large date 
streem through fhe display buffer. We use a 
Stopwatch fo fima these results, end fhe number 
given is the average of tan Inals. Results of the 
same tests run in an unloaded system are 
supplied for comparison. 


The Fila Transfer test involves transferring e SOK 
lle ol ASCII deta from e PC-XT workstation to the 
maintrame under conditions of no load and timing 
the procedure. Unless indicated, fhe IBM 
INOSFILE editor is used on tha mainfrema end to 
accept the file. 






PC MAGAZINE ® NOVEMBER 29,1988 
106 


Throughput Tests Pertormance Time Tests 








(Longer bars represent better performanca) (Shorter bars represemt better performance) 
Relative Performance Reistiva Times 
(IBM 3270 LAN Gateway = 100) (IBM 3270 LAN Gateway = 100) 





Lu gateway bora lndes casio came ey Throughput Teata Performance Time Tests 

to saturat .2-kilobit-per-second line ———* second) Results in seconds; 

to the FEP, a testimony to their effective rates of Bee dg a ! Cpall J 

Hhrougnput Mainframe-to- Mainframe-to- Terminal-to- User User 
Terminal Terminal Mainframe Response 


















Smaii-Biock Large-Block Screen-Buffer (system (syatem Fila 
Throughput Throughput Dump loaded) unloaded) Transfer 
Banyan CNS nee 14,529 16,095 14,153 48 ; 2.7 112 
46. — f 





Harria9300000— —“‘sSOC;*‘«N SZC 4,553 mmm, Fon 25a 
DMALAN Sas ’ 4 24 






iM, 


— ——— lh sso a, 
IBM 3270 LAN Gateway 15,613 17,655 15,991 44 


Results for the Mamnframe-to-Terminal Performance on this test is important 
Small-Block Throughput test are to users who want to page through 
important to users who want their PCs screens of data contained on thew 
fo emulate a terminal ao that they can mainframe, such as records in its 
enter data into the maintrame. database management system. 
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Pt Benchmark Tests: LAN Gateways 


he PC Labs benchmark test results showed that a net- 

work's performance is not necessarily related to the 
speed of the chip upon which it is based. On these LAN tests, 
Novell's Advanced NetWare 2.0a posted the best results 
overall even though it used an 80286-based server. But the 
Banyan Corporate Network Server (CNS) running VINES 3.0, 
a new version of VINES designed for the 80386, did well: the 
performance of VINES 3.0 showed a significant improvement 
over that of previous versions of VINES running on Banyan 
servers based on the Motorola 68000 family of processors. 
The Harris 9300 system's reliance on a 80186-based server 
explained its comparatively poor performance. 

The Banyan system consisted of the Banyan Corporate 
Network Server running the VINES 3.0 operating system, with 
IBM Token-Ring Network adapter cards for the workstations. 
The Harris system consisted of the company's 9300 server 
and Xenix operating system, with Harris PC Network interface 
cards in the workstations. 


Performance Times 
(Times given in seconds} 


Network Speed Under Load 






1BM Token-Aing Network — 


~~ (BM Token-Ring Network 








For purposes of comparison, the Harris and Banyan 
networks were tested against two popular LAN systems. The 
IBM system consisted of an IBM PS/2 Model 80 running 
IBM's PC LAN software. The Novell system consisted of a 
Wyse 10-MHz 80286 machine running Novell's Advanced 
NetWare, Version 2.0a. In both cases, the workstations were 
connected to the network via IBM Token-Ring Network 
adapter cards. 

All of these benchmark tests were run using IBM PC-XTs 
as workstations. (Because we needed access to a dedicated 
mainframe in order to test the gateway performance of these 
LANs, we were unable to perform the tests on-site at PC LAN 
Labs. As a result, we were forced to substitute IBM PC-XTs 
for the 8-MHz IBM PC ATs that we normally use as network 
workstations; only the “zero-stations” test was performed on 
an 8-MHz PC AT. For this reason, the only test results that 
can be compared directly to previously published results for 
other networks are those for the zero-stations test.) 






Advanced NetWare 2.0a 330 339 358 485 
Hard Disk Access Load 
Two Four x 
stations stations ststlons 


Server 
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__. HarisPC Network 
IBM Token-Ring Network 
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The Network Speed Under Load and the 
Hard Disk Access Load benchmark tests 
measure the time needed to perform e 
@tandardized task on the network. While the 
@ctual work loads used for these two tests 
(dascribed below) are different, we used the 
same procedure for both. To obtein the 
elapsed times shown here, we rane 
benchmerk progrem performing e sequential 
Create, a sequential reed, e sequential wnte, ¢ 
random reed, and e random write of @ large 
file. The record sizes used in these activities 
eystematically rotate between 16K, 4K, and 
512 bytes. The numbers ehown in the three- 
dimensional chart are the total times necessary 
for alt of these operatione. We ran the test on 
all our machines to load the network while 
timing just one of them. We then reduced the 
fumber of workstations two at e time to show 
the effact of loading on the network. 


The Network Speed Under Load test puts a 
heevy load on the network interfece (cards, 
medie, and so forth) while placing a mirimei 
toad on the hard disk by heving each etation 
continuously read and write its own 1-byte data 
file, changing the data each time. For systems 
with disk caching, the load on the hard disk is 
even emalier, eince cached eystems typically 
perform a disk write but do not require @ 
physical disk reed. 


The Hard Disk Access Load test heavily 
loads tha hard disk and disk-caching system. 
To do this, each station randomly accesses its 
own 100K data file using 1K records. Deta 
written to the file is changed each time. The 
random reads typically access data outside the 
cache, which forces a disk raad, as does any 
wnte. 


The Databsse Load test axercises the 
system's record-locking support and the way it 
handles e number of random simultaneous 
accesses to e common file. This test times how 
fast each loading station accesses a common 
database consisting of an index and e data file. 
Half the accesses are simple searches of the 
index file and en accompanying access to @ 
record in the data file. One quarter of the 
accesses perform the same operation but also 
lock the data record and update Its contents. 
The remeining accesses update the index file 
and a data record. Tha index file is locked 
during every updata, end the DOS 3.1 RLOCK 
statement prevents simultaneous index file 
updates. 


Network Spe 
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(7) The Harris 9300 as a Gateway into 
-¢ the IBM 3270 Architecture 






Synchronous modem, modem 
eliminator, or leased line 











19.2-kllobit/second 
RS-232C line 







Shared printer terminal 









The Harris 9300 can act as a LAN server for up to 16 PCs and hardware requires a dedicated cable connection between each 
connect up to 16 standard 3270-family terminals to a mainframe, workstation and the server. Twisted-pair telephone wire can be used 
replacing the typical IBM 3275 terminal cluster controller. The tor short runs. 

9300 provides remote job entry (RJE) operations and e-mail; its 









On the one hand, Harris's use of dedi- 
cated cables gives you less flexibility for 
moving stations than a point-to-point 
scheme in which each station is connected 
to the next. On the other hand, one bad ca- 
ble or connector won't crash the system. 
This wiring architecture also makes for 
simpler card designs and eliminates the 
need for media-sharing schemes like 
CSMA or token-passing. 

But while theoretically a lack of conten- 
tion for access to the connection should 
have improved network performance, the 
benchmark-test results didn't bear that out. 
Apparently, the system does suffer from 
high disk drive and server CPU conten- 
tion. 






















NETWORK ADMINISTRATION = Cen- 
tral to the operation of all of Harris's 
networking software is a feature called 
Keyview. Keyview displays a line of 
blocks on the bottom of the screen that rep- 
fesent special function keys. As you oper- 
ate a Harris program or utility, the Key- 
view blocks allow you to choose from 
various network resources, including 
printers and communications ports. 

The most important utility for the Net- | The heart of the Harris 9300 Network Communications System is its LAN server, a special 80186- 
work administrator is the configuration ta- | based computer that acts as a print, file, and communications server: it is shown with an RS-232 
ble, which contains information about all | terminal and (inset) a 3270 mainframe suite. The 9300 can handle up to four Remote Job Entry 
the devices connected to the network. Be- | (RJE) communications lines, and both RJE and 3270 operations can share the same line. 
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TheBestValue 
InToken Ring. , 


ProNET-4. A system solution to IBM Token-Ring 
networking that keeps your network up 



































If you think building a local 

area network around industry stan- 

dards is smart, we agree. 

We built ProNET-4 to the exact IEEE 802.5 

standard to make it fully interoperable with IBM. 

s Then we built ProNET-4 into a robust LAN system. 
Anintegrated family of products designed to deliver high 

network availability and low cost of ownership. 

Our state-of-the-art wire center, for example, features 
centralized intelligence for control, multi-media support, 
smart relays for configuration ease, even convenient 
panel lights to help you troubleshoot at a glance. 

It's asmart wire center made even smarter 
by TokenVIEW-4, our full-featured network 
management software that lets you control 

operations, diagnostics, even reconfiguration 
froma single station. 

It's a system solution that so impressed the 
Editors of PC Magazine they reported you'd be 
foolish to consider the competition after seeing it 
inaction. 

ProNET-4 will meet your standards, too. It supports the 
full range of established PCs, even the new Micro Channel” 
models, more media than any competitive solution, and the 
market's most popular network operating systems, 
including Novell's NetWare™ and Banyan’s VINES.” 
And we support ProNET-4 around the world. 


April, 1008 Irae 





ProNET-4, the complete 4-megabit 
Discover what makes Proteon the best system. The more formidable you find 
value in token ring. Call our TOLL FREE num- building a LAN, the more valuable 


ber, or write: Proteon, Inc.,Box 4E , Two 
Technology Drive, Westborough, MA 01581. 


1-800-545-RING., 
proteon 


ProNET, TokenVIEW and Proteon are registered trademarks of Proteon, Inc. VINES is a 
trademark of Banyan Systems, Inc, NetWare is a trademark of Novell, Inc. IBM and Micro 
Channel are registered trademarks of International Business Machines Corporation. 


See us at COMDEX Booth 2802 


you'll find ProNET-4. 








REMOVE 

ANO REPLACE 
RAM RESIOENT 
PROGRAMS 
WITHOUT 
REBOOTING! 


Avoid Aggravating RAM-Resident Conflicts 

The problem with RAM-resident programs is managing them. Some create 
memory or keyboard conflicts and simply won't work with others, while some 
gobble up so much memory that you can’t use anything else. PopDrop solves 
these problems by allowing you to remove, replace, even deactivate specified 
RAM-tesident programs—without rebooting your system! 
PopDrop Divides Your RAM Into ‘‘Layers’’ 

Drop works by dividing your memory into layers (up to 16) each of 
which may contain several progams. RAM-resident programs are loaded with 
these layers between them, the most permanent at the bottom, the least per- 
manent at the top. You can create batch files to load or remove layers one at a 
time or several at once. 

The Ultimate RAM Manager 

PopDrop will let you safely “de-activate” and “re-activate” programs to 
avoid conflicts with the program you're using. The PopView command ' 
displays exactly what's loaded, how many layers exist, how much memory is 
being consumed and how much is free. And only PopDrop will support 
expanded eat eS eae Poyterreay 
programs like Sidekick Plus, WordPerfect Library VCache. PopDrop 
also allows easy removal or “de-activation” of popular network software. 
PopDrop is available in 5% or 3% inch diskettes. 
it is compatible with the IBM PC or compatibles and the PS/2. 
PopDrop Is Just $49.95 


Order No. POP1O13. VISA, MasterCard or AMEX ac- 









Sdireas-UPS will not delves to PO. bones. 


Call (800) 888-BLOC 7) Order, 

Or See Your Dealer 

= — ™ 
—_— an 


BLOCPublishing seers rene sie, 


Coral Gables, Flonda 
Copyright 1988, BLOC Publishing Corp. PopDrop is a registered trademark of BLOC Pulishing. 
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The oveal sae behind the 
Haris 300"s 8 design nakesita 


pret fit fo organizations iat 





heavily use IBM 3210 ote 








systems and med to blend in in 


PCs sadly. 








cause the workstations in this system boot 
from the server, the network administrator 
can make all necessary changes from the 
configuration table. 


THE COMPLETE PICTURE Also im- 
portant is the Network Manager Screen, 
which paints a picture of the network de- 
veloped from the configuration table. The 
on-screen diagram shows active users, ac- 
tive mainframe sessions, and detailed data 
on each PC’s network usage. The loop- 
back test—initiated throughout the man- 
agement software—is another tool for the 
administrator. This test allows you to diag- 
nose network problems by exchanging 
data between PCs and the server, between 
networked servers, and between the server 
and the mainframe front-end processor un- 
til the problem is isolated. 

The strategy behind the 9300's design 
makes it a perfect fit for organizations that 
heavily use IBM 3270 computer systems 
and need to blend in PCs gradually. A fast- 
er disk drive and more powerful processor, 
however, would help the 9300 systems. 
We suggest, therefore, that you wait to 
evaluate the promised 80386 version of the 
Harris server. Pu 








Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. 
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a laser printer: 
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~~ fagieal Gonnestion 


They eee ose 


$695 


Most offices have only one laser printer. So user 
access can be a real pain. But a Local Area Network 
can cost twice as much as the printer. And buy- 
ing a laser for each user is out of the question. 

That's why The Logical Connection makes 
everyone happy. You, because the cost is low, 
your employees, because they each get a laser 
virtually at their fingertips. 

With The Logical Connection you can put the 
printer in a central location. Users access it in 
seconds from their own terminals with the new, 


Eve with 
the (ae 


11200 Industriplex Bivd., Baton Rouge, LA 70809 
SALES OFFICE: 1322 Bell Avenue, Suite 1A, Tustin, CA 92680 
(800) 225-2775 (714) 259-0541 
The Logical Connection is a trademark of Fifth Generation Systems, Inc. 
Pop-Up is a trademark of Popular Programs, Inc. 





6,95 


, 





Se , 
0 $16,950 


simple and convenient, memory-resident, “Pop-Up? 
switching menu. Then, The Logical Connection 
takes over. If the printer is occupied, it holds each 
rr job until its current work is finished, 
automatically printing each new 

job in turn. 

No wonder PC MAGAZINE 
=S| has fwice named The Logical 

iis} Connection its Editor's Choice. In 

<>] fact, they called it, “...more than 

) logical — maybe inspired.” 


nnection 


A Peripheral Sharing Device 






i logical 6 


From Fifth Generation Systems 
The makers of FASTBACK and FASTBACK PLUS 
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Before nee MicrosTo A 
Mainframe, Cc What You May 
Be Getting Yourself Into. 


With most PChost software, you may find 
yourself connected to more than you'd like. 

You could be locked into coax. Locked out of 
LANs. Or chained to a memory-munching monster. 

But not with EXTRAI Connectivity Software™ 

EXTRAI connects any way you choose. And its 
incredibly long list of features and easy operation stay 
the same whether you connect via coax, modem 
or LAN. 

That goes for the latest LAN hardware, too, 
including IBM's new Token Interface Coupler. 

Yet EXTRAI still uses far less memory than 
other 3270 emulation software. Which means you 
have plenty of PC left to work with. Even when you 
pile on LAN software. 

Plus, at Attachmate we make all our products 
more IBM-compatible than any but IBM's own. So 
EXTRAI wont shackle you to anyone's proprietary 
protocols. Even ours. And you'll always fit every- 
thing new from Blue. 

To learn more, connect with us toll-free: 
1-800-426-6283. 
chains once and for all. Attachmate 


EXTRANs 2 trademark of Atiachmate Corp. 206-644-4010. IBM 1s 2 registered tadernark of Intemnatonal Business Machines Corp. 
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XyWrite II Plus 


makes powerful word processing 
a piece of cake. 


New A La Carte menus let you use the 
power of XyWrite III Plus right from the 
start. A single keystroke produces a menu 
of logical options. Simple choices achieve 
sophisticated results. 

A La Carte menus are an alternative to 
XyWrite's command system. They let you 
go to work immediately while reinforcing 
the commands and reducing the learning 
curve. They also provide help for the task 
at hand. 

Unlike other menu systems, you can 
choose to work with A La Carte or with- 
out it. After all, when you know exactly 
what you want, you don’t need to consult 
amenu. 


wXYQUEST 


For product & dealer information contact: 
XYQUEST, inc. 

44 Manning Road, Billerica, MA 01821 
(508) 671-0888 


en 


#1 RATED ADVANCED 
WORD PROCESSOR, 1998 


**XyQuesy 
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WORDPERFECT 


ON THE MOVE 


he admen who coined the expression word pro- 

cessing 15 years ago as a play on the term data 

processing had the right idea: computers should 

be as versatile with words as they are with num- 
bers. Despite their optimism, word processing has never lived 
up to its promise: writers have yet to reap the same benefits that 
accountants and database managers have long enjoyed. First, 
programmers have had to evolve a way of managing text on- 
screen that is fast and fluid—yet as familiar to the eye as a type- 
written page. Then, a plague of incompatible printer protocols 
had to be brought under control. Most recently, a guerrilla war 
of bells and whistles that brought few enhancements to basic 
word processing has left the word, as the new unit of process- 
ing, largely forgotten. 


Already one of the most popular word processors, WordPerfect is leading a charge into the 
desktop publishing arena. Will the competition follow? 
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Fortunately, there’s hope: it begins 
with WordPerfect Corp.’s newest revamp 
of WordPerfect. For a street price of about 
$40 more than Microsoft Word and other 
top sellers, Version 5.0 (list price, $495) 
offers among its new features improve- 
ments on past efforts (printer support in- 
cluded) plus all the desktop publishing fea- 
tures that one could hope for from a 
character-based word processor. But while 
bit-mapped graphics and font management 
rank high in the program’s latest, Word- 
Perfect never forgets your basic goal—that 
of arranging well-chosen words on paper 
to get an idea across. 


As of Version 5.0 and its subsequent |. 


enhancement, which fixed some initial 
bugs, WordPerfect is now the most power- 
ful, configurable, and multitalented word 
processing program ever to appear on any 
class of computer system. And there are no 
gadgets to avoid: we've been offered in- 
stead a powerhouse program that 

@ imports graphics and handles fonts bet- 
ter than any other program of its type; 

@ can generate forward and backward 
references to text or figures on other pages 
in your document, or even in other docu- 
ments; 

@ will highlight changed and deleted sec- 
tions of your document by comparing it 
with an old version; and 

@ takes advantage of laser printer tech- 
nology, yet performs on-the-fly ‘‘best fit’” 


il 
Be aca FILE 


WordPerfect, 

Version 5.0 
WordPerfect Corp. 
1555 N. Technology 

‘| Way 

Orem, UT 84057 

(801) 225-5000 

List Price: $495; up- 
grade from 4.2, $60. 

Requires: 384K RAM (512K RAM and 
hard disk recommended), DOS 2.0 or later. 
In Short: Outstanding graphics and font- 
control features of this new release, plus 
scores of incremental enhancements, will 
make you think twice about that desktop pub- 
lishing program you thought you needed. 
Not copy protected. 
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WordPertect’s graphics editing screen allows you to move, rotate, and scale an image within a 
containing frame of any dimensions. The sensitivity of the cursor keys is adjustable via the Ins key. 


emulation of any printer by any other print- 
er—for example, you can now get work- 
ing drafts of a PostScript document out of 
an FX-80. 


RICH GRAPHICS SUPPORT Word- 
Perfect’s graphics support is remarkably 
rich for a first time at bat. It’s easy to learn, 
and you don’t even need a graphics card 
unless you want to edit the images. You 


| can’t modify the content of graphic images 


because WordPerfect doesn’t have the 
drawing, shading, or fat-bit editing fea- 
tures found in programs like Z-Soft’s PC 
Paintbrush. But you can frame graphic 
images within their enclosing boxes and 
manipulate them with Move, Scale, and 
Rotate controls, as well as Invert them (re- 
verse each bit). In addition, you have full 
control over their final dimensions and 
placement on the page. 

Graphic images are always immediate- 
ly imported into your document, making 
5.0 independent of secondary files beyond 
this point. It’s no slowpoke either; one 
59K .PCX file, for instance, took 8.1 sec- 
onds to import. The name of the original 





graphic file appears in the Reveal Codes 
screen for documentation only. (Unfortu- 
nately, 5.0 doesn’t sense when the same 
graphic is specified twice; it will import a 
redundant copy rather than refer to the ex- 
isting copy of the image.) 

Images can be placed on the page or in 
headers, footers, footnotes, and end notes. 
They can even overlap one another. You 
can have captions inside or outside the 
box, and the surrounding text can wrap 
around or not, as you choose. 

Version 5.0 converts graphics in three 
ways: importing during text editing, im- 
porting off-line through the GRAPHCNV 
-EXE conversion program, or by using a 
screen grabber called GRAB.COM. One 
way or another, the following formats are 
supported: .CGM, .DHP, .DXF, .EPS, 
HPGL, .IMG, .MSP, .PCX, .PIC, 
PNTG, PPIC, TIFF, and the new .WPG 
(WordPerfect Graphic). 

You can also specify border style, num- 
bering method, caption (including position 
and style), and percentage of gray shading 
for any box. You can place the box at a 
fixed location on the page, let it float with a 
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q 

In this paragraph, each word associated wlth a feature is printed with that 

feature (e.g., |, Bipetscript, (script, and of>//oot). Print attributes 

have been expanded in WP 5.8 to Inciude - nornai, large 
sizes of print. Sone further 


and 
ndditions to the List are [EINE SOC, STE ont AE. 


Text@ 
can bef 
fiush® 
right@ 


Singie underiining 
Singie underiining 
q 


As you edit, WordPerfect 5.0 displays highlighting attributes in whatever character mode your 
monitor supports. (in the example above, an EGA monitor uses an assortment of colors; ona 
monochrome, characters might be boldfaced or underlined.) If you switch to page preview (shown 
below at WordPerfect’ s 200 percent magnification), you’ il see a rough approximation of the same 
attributes that will appear in the printed output, but you can't edit while in page preview. 


WordPerfect 5.0 


Printer Test Document 


paragraph, each word associated with a feature is printe 
(e.g., bold, "script, ,,script, and strikeout). Prin 


erpanded in VP 5.0 to include tis, smati, normal, larg 


Nw ROU LOC awwecor team: “a 


5 to the list are ifalics, shadow, outline, and Swati Cars. 
method should have a shaded background or a dotted lin 


paragraph, or attach it to an individual 
character; the last method, for instance, 
would be helpful for iconic key names in a 
computer manual. 

During normal text editing, a place- 
holding rectangle appears on-screen iden- 
tified by the box type and number, such as 
‘FIG 1.”? Boxes come in four separately 
numbered types—figures, tables, text, and 
user defined—each of which offers vary- 
ing options. Figures default to Arabic 
numbering; tables, to Roman numerals. 
Text boxes are good for quotes and side- 
bars; you can import an external WordPer- 
fect document into them and edit the text 
afterward. You can generate a list of fig- 
ures separate from a list of tables, and each 
list will show the box number and caption. 
You can even change the box type after 
creating it. 

Optional box borders can use single- 
and double-line characters, or be dashed or 
dotted as well as thick or extra thick. You 
can specify inner margins that separate the 
box from the graphic, with outer margins 
distinguishing the box from the surround- 
ing text—and the box number is incre- 
mented automatically. 

Page preview (possibly the fastest one 
in word processing; other programs that 
have this feature include Microsoft Word, 
WordStar, Lotus’s Manuscript, and 
Samna) lets you zoom in to any part of a 
page at up to twice its actual size. It’s inter- 
tuptible, so if you’re not interested in the 
view it’s drawing, don’t wait to say so. 
Both the graphics-editing and the page- 
preview screens let you adjust the scroll 
factor of the cursor keys simply by press- 
ing Ins. 


TRUE FONT MANAGEMENT Font 
control in 4.2 was anemic. You could de- 
fine only eight fonts for each printer, and 
you had to change the pitch and margin 
settings manually each time you switched 
because all 4.2 knew about fonts was how 
to ask the printer to select one. In Version 
5.0, font management is more flexible 
than that of most high-end desktop pub- 
lishing programs. 

First of all, a 5.0 purchase includes a 
copy of Bitstream’s Fontware, a program 
for generating downloadable font files for 
HP laser and PostScript printers. Fontware 
comes with ‘‘outlines”’ for each typeface it 
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Advence In addition to edvancing the page by haif-lines for super- and subscripting, you can 
now advence to an absolute location on the printed page if you have e laser printer. 


Append You can add ¢ marked block of text to a file on-disk. 

Automatic reference You can generate references like “For more informetion on tube sock 
magnetizers, see page 31” autometically by naming the target location and referring to the 
neme instaad of to en absolute page number. 

Block operetions You can now move a block without first having to cut it. 

Colors, fonte, end attributee Setup now lets you configure how diflerent text attributes 


appear on the screen. You can fulty customize the behavior of CGA, EGA, VGA, and 
Hercules cards. The Hercules RemFort feeture is supported. 






Columne Perallel columns now hendle page breeks correctly. 


Compose To select one of 1,702 cheracters, first press Ctrl-2, then two letters. For Instanca, 
AendE give A, end e and ' give 6. 


Cursor speed Version 5.0 Includes Repeat Performance, e program that lets your cursor 
travel at up to e nimble 50 characters per second. 


Document compare Redline codes end strikeover text can be added to your document by 
keeping the old version as @ reference and having Version 5.0 compare it with the new one. 





Expanded memory Version 5.0 can use LIM 3.2 and 4.0 expanded memory for overfiow 
files and progrem overlays and menus. 


Extended search You can now search headers, footers, footnotes, end notes, graphics box 
captions, end text boxes. 


Force odd or even page You can force WordPerfect to skip e blank page, so that your 
output resumes on the next odd (or even) page. 


Kerning You can close up pairs of letters whose shapes cause excessive white space, like 
the “By” in “Bylines,” end the printer utility Jets you modify the keming table for any font. 


Key eeelgnments Version 5.0 1s 85 percent Identical with Version 4.2, Graphic functions are 
accessed via Alt-F9, and setup functions, which no longer require “/e” on the command line, 
via Shitt-F 1, Outline functions have been moved to Shift-F5, and format functions have been 
consolidated on tha F8 key. 


Keyboard leyout You can now reassign any function or group of functions to any 
function key. 


Languege codes You can indicate that separate parts of your document are written in up to 
14 different languages When using the spelling checker or thesaurus in different parts of the 
document, WordPerfect will automatically switch to the appropriate dictionary. 


Line height The amount of space reserved for each line can be fixed or “euto”, auto means 
that Version 5.0 will choose @ height appropriate for the mix of fonts found on that line. 


Line epacing The restriction in Version 4.2 that line spacing must be six or eight lines per 
Inch has been lifted. Line spacing is given as any multiple of line height. 


List filee You can move e file to e different directory In addition to renaming it, and you can 
access the file directory while importing a graphic image. 
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Master documents Chapters of a book can be kept in separate files, each of which can 
contain footnotes, index entries, and reterences to pages in other chapters. 


Meaeurement units Measurements can be specified in inches, cantimeters, points, and 
(using the undocumented “w” option) '/1200 -inch units. 


Menua Menus can now be selected by letter as weli as number, except for the speiling and 
thesaurus menus. This single enhancement speeds up operations considerably since you 
can now keep your hands on the home row of the keyboard. 


Page preview Page preview lets you see a page axactly as it will iook when it comes out of 
your printer. You can see the page in its actual size, twice actual siza, or see one or two 


pages in their entirety. 





Paper size end type A list of available sizes and types of paper is kept for each printer you 
use. When selecting @ form, you can change the assumed physical page dimensions, 
onentation, and optional bin number. 


Print color You can select colors from a menu instead of inserting control codes that only 
you and your printer know. 


Print quality You can independentty set the quality of text and graphics to Do Not Print, 
Draft, Medium, or High. On iaser printers, Draft is 75 dots per inch, Medium is 150, and High 
is 300. 


Printer help Each driver distributed with Version 5.0 contains @ page of hints to help you 
understand what it can and can't do. This help page can be displayed from within 
WordPerfect when you select e printar, or from the printer utility. 





Printer initialization You can easily download soft fonts on demand. WordPertect 5.0 knows 
which fonts your document needs and whether it has downloaded them yet. 


Rediine and strikeover These ere now completely automatic if you save an old edition of 
your document. 


Reference manual A Speciai Features section now integrated into the main body of the text 
makes the reference manual much easier to navigate than before. 


Retrieve WordPerfect now warns you if you're loading a document into the middle of an 
existing one. (This often happens to new users when they forget to exit from the file they just 
saved.) 


Reveal codes Even when codes are revealed, full text editing is permitted. To hide the gent 
codes, press Alt-F3 again. 1 


Screen capture A neat TSR called GRAB.COM captures graphic screens in WordPerfect’s 
own format. 


Search You can now search for many more formatting codes than before, including the 
ending code of a code pair. 


Setup defaults Setup can be entered at any time, and you don't have to type “/s" on the 
command line. 


Word and ietter spacing WordPerfect iets you fine-tune how it spaces words and letters. 


Word search New options let you restrict your search to documents within a date range, the 
first page of each document, just the document summaries, or any combination of these. 
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Printer: Apple Laserwriter Plus 
Font: Times Ronan 


| Optinai Space Width (4 of Font Width) 
| Character Ceil Adjust (2 1268ths) 


| Baseline Bias Factor (Points) 
| Amount to Slant Font (Degrees) 


| Proportional Spacing Table: Times Ronan 





| Average Scaled Width (PS Table Units): 





| average PS Table Width (PS Table Units): 


S89 PostScript Units 
589 PostScript Units 





PTR.EXE, WordPerfect’s new printer utility, is fully menu-driven and offers more configuration 
options—such as character and space widths—than does any other word processor. [ts support 
of PCL and PostScript printers is nothing short of revolutionary. 





generates—mathematical blueprints that 
define precisely the lines and curves in 
each character. It even knows how to devi- 
ate from its blueprint in subtle ways, so 
your font will look smooth in different 
sizes. if you like the idea of having an as- 
sortment of fonts to work with, you'll be 
generating scores of them with this fault- 
tolerant compiler. 

For PostScript printers, Fontware 
builds one file for each weight of each 
typeface. For HP PCL printers, it builds a 
separate file for each size of each weight, 
which can add up quickly. And Fontware 
builds each font file bit by bit—it takes 
only about 5 minutes, for instance, to com- 
pile a 10-point Times Roman typeface on 
an 8-MHz machine. 

Out of the fonts already included with 
WordPerfect—Bitstream’s Dutch (Times 
Roman), Swiss (Helvetica), and Charter in 
roman, italic, bold, and bold italic—you 
select a base font that can be changed any- 
where in the document. Here you can also 
specify relative sizes like superscript, sub- 
script, fine, small, large, very large, and 


extra Jarge, or you can indicate stylistic 
variations like bold, underline, double-un- 
derline, italic, outline, shadow, and small 
caps. These attributes remain in effect 
even if you change your base font or if it’s 
converted when you move your document 
to another workstation and printer. 

Automatic font changing, included 
among your font-management options, is 
more useful than it may first appear. Sup- 
pose you select i0-point Times Roman as 
the base font for an annual report that will 
be printed on an HP LaserJet II using the 
Hewlett-Packard AC soft font set. if you 
mark your document title ‘‘extra large,”” 
your section headers ‘‘very large,’’ and 
your headers and footers ‘‘large,”’ 5.0 will 
assign 24-point Times Roman bold to the 
first, 18-point bold to the second, and 12- 
point to the third. 

So far you haven’t really gained much 
over setting fonts explicitly. But if you 
now decide that you want a version in big- 
ger type, all you have to do is change the 
base font at the top of the document to i2- 
point Helvetica. WordPerfect 5.0 will 


automatically change your title to 30-point 
Helvetica bold, your section headers to 24- 
point bold, and your headers and footers to 
14-point. Just try doing this with Page- 
Maker or Ventura Publisher’ lf you don’t 
like any of WordPerfect 5.0’s automatic 
font selections, you can use their printer 
utility to change them. 

The printer drivers use simple tables to 
determine, for example, which automatic 
font change tums on an attribute like italic. 
And they know which characters are avail- 
able in which font. if necessary, the driv- 
ers can commandeer a character from a 
font other than the base font and can as- 
semble digraphs and diacriticals by over- 
printing their separate components. 


IMPROVED PAGE LAYOUT At long 
last WordPerfect has caught up with Mi- 
crosoft Word and other programs that de- 
fine page layout in terms of units of mea- 
surement like inches or picas rather than 
characters and lines. 

in 4.2, line margins were a function of 
two variables: character pitch and begin- 
ning and ending columns. Using i0-pitch 
Courier on an 8.5- by il-inch form, you 
had to specify a pitch of i0 and margins of 
10 and 74 to get 1-inch margins. With a 
i2-pitch daisy wheel, you had to change 
pitch to i2 and margins to i2 and 89. 

Similarly, top and bottom margins 
were specified as beginning and ending 
lines that were functions of the lines-per- 
inch setting. You could pick only 6 or 8 
lines per inch, but you could do things like 
double-space at 8 Ipi to get 4 lpi—which 
then wrecked your bottom margin. Ad- 
vanced users wrote keyboard macros to 
handle some of this, but it was embarrass- 
ing to wrestle with 4.2‘s typewriter men- 
tality when showing off the program to 
friends and associates. 

Proportional spacing, at least, worked 
well in the simplest case. For instance, if 
you now switched from a fixed-pitch to a 
proportional daisy wheel and changed 
your pitch to ‘*i2*”’ (an average character 
pitch of 12), you got a varying number of 
characters across the page because Word- 
Perfect was smart enough to note the per- 
centage of fat characters versus thin on 
each line. This justification worked beauti- 
fully, even in multicolumn format. And 
since WordPerfect had the best printer util- 
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de iiast vet pense v 
§.¢ Not Yet Desktop Publishing 


tthough WordPerfect Corp. has taken great pains to 

resist the temptation to claim that WordPerfect, Version 
5.0, Is a true desktop publishing program, it's amazing how Linerinento=n) 
easily 5.0 can indeed produce output that competes well 

formats xes any number ona Headquarters need 
justified line. Vertical and horizontal fines can be placed Ane 
anywhere on the page. fr was all pomp end ferfare at the groundireaking coremumics 
Below is the result of using WordPerect 60 (civing a a—acvaoe ee | 

PostScript Printer) to reproduce the page of Bylines, a : 
“newsletter” that PC Magazine uses to test des! pcp a Reape ites 
Publishing programs. The U.S. map logo is Included In the digninaries headed by she Mayor of Mixneapolis end kis wife A 
sampler set of business graphics that comes free with 5.0. aaa | 
Note that too much space surrounds the “y” in Bylines; the 
keming tables that accompany 5.0 were not available at 
review time, (The Pagemaker version is to the right.) 


Ground-Breaking for New 
Headquarters Announced 


A 


ie 
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Where 
son with desktop publishing programs is its 
inability to handle columns of text—such as you 
would find in a newsletter—that jump to 
another page. DTP programs let you create a 
“frame” that you can lay out over several 
pages. Text poured into this frame is flowed 
automatically to the next place where the frame 
continues and moves automatically between 
pages to compensate for corrections, In 
contrast, WordPerfect lets you run text from the 
end of a column (as in the “Ground-Breaking” 
story) onto the very next column on page 2 (not 
shown) without excessive but 


that's all. While you can achieve the effect of 
story-jumping manually by pouring parts of your 
article into separate columns on different 
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Although Bylines 
up in 5.0, it wasn't fun. WordPerfect doesn't 
have the right kind of interface for this job; no 
character-based word processor does. Free- 
form design and layout work demands a 


graphical what-you-see-is-exactly-what-you-get 
Screen, not just a slow page-preview function. 


< WordPerfect version 
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ASK AND YOU 


In PC printers, as in life, you can’t always 
get what you want. 

Unless, of course, you get an ALPS. 

Take our new ALQ224e and ALQ324e, for 
instance. The “e” is for “enhanced which is how 
these dot matrix printers differ from our origi- 
nal ALQ line. And the enhancements are all the 
result of customer suggestions. 

You asked for a 24-pin printer that could run 
9- and 18-pin software. So we gave the ALQe 
printers 24 pins, and the ability to emulate 9- and 


18-pin printers. You asked for smoother paper 
handling, with no waste. So we added paper 
parking and a built-in, push/pull tractor feed. 
And you asked for greater type versatility. So we 
included two resident fonts. 

Of course, you also get most everything else 
you'd ever want in a printer. Like crisp letter- 
quality output. Color. A top speed of 240 cps. 
Easy front-panel controls. Full compatibility 
with the leading PCs and software. Plus the abil- 
ity to run five years without a breakdown. 








SHALL RECEIVE. 


There's even a choice of sizes. The compact Or, if you're in California, 800-257-7872. 
ALQ224¢ is ideal for standard paper sizes and And welll be happy to build something else 
tight spots, while the wide-carriage ALQ324e for you. 
can handle up to 16-inch-wide spreadsheets. 

What’s more, both printers come with a free 
ALPSmate software program, which gives you ALPS 
full control of your ALQe from your PC. 

So ask your local ALPS dealer for a free AMERICA 


ALQe demonstration. And if, for some reason, Built b lara d 
you find they're not exactly the type of printer uilt by popular demand. 







you're looking for, call us at 800-828 -ALPS. ALQe and ALPSmate are trademarks of Alps Electric Ca,, Ltd. © 1988, ALPS Amenca 
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pr Performance Tests: Word Processors 


Pgrading from WordPerfect 4.2 to 5.0 is simple and painless 
considering the differences tetween the two versions: just load 
the software into a new directory end go. 

if you need to work on a document created by 4.2, it will be 
converted when you load it into the new 5.0 format. WordPerfect 5.0 
documents can be stored in 5.0 format, 4.2 format, generic word 
processor format (with carriage retums at the ends of paragraphs), or 
ASCIl format (with carriage returns where the line wraps). 

It wouldn't hurt to weit e few months until WordPerfect Corp. works 
out any remaining kinks in 5.0, but there’s no good reason to stay 
with 4.2 indefinitely unless you use so many RAM-resident programs 
that 5.0 won't fit in your remaining RAM. The $60 upgrade fee is 
remarkably low compared with the hundreds of doliars charged by 
some companies. 

The foliowing performence test of the two versions egainst 
Microsoft Word 4.0 shows that WordPerfect 5.0's performance on 
PC Magazine's word processing tests (see accompanying descriptive 
captions) not only compares weli with 4.2's but has actually improved 





¢ 





in some areas. The only disappointment appears in the time it takes 
to print to disk, but since printing is a background process anyway, 
most users may never notice the difference. Timings are in seconds. 
Not shown is the dramatic improvement in cursor speed resulting 
from WordPerfect's Repeet Performance utility. 

Although 5.0 is as fast as 4.2, you'll need at ieast 384K RAM, 
180K more than 4.2. You might get away with 552K of disk space to 
install 5.0, but reserve a few megabytes if you have a LaserJet or 
PostScript printer, because you'll definitely want to instal! Fontware. 

Users of the initial May 5 release of 5.0 reported problems with 
everything from tutorial installetion and mismetched program disks to 
problems with Plus Development Hardcards end early Compaq ROM 
chips. These were ali fixed by the July 11 releese, so those wery of 
technology's bleeding edges can relax. Version 5.0 is not only nota 
beta release, but it is also extremely well conceived and remarkably 
stable for its complexity. Although any product of this size should be 
allowed a few anomalies and limitations, no bugs remaining from the 
initiel release of 5.0 were uncovered in preparing this article. 




























The import File Size test measures in bytes the 
final imported file size of e SOK document after it has 
been brought into ¢ program's own environment. 
Programs manipulate files differently—for example, 
in the way they insert tormatting codes into the 
document—hence the variance in imported file 
sizes. 


The Document Manipuletion tests measure the 
time It takes a word processor to load end save a 
file. Document Load measures the time it takes to 
call up the file Imported in the Import File Size test; 
Save end Resume measures the time it takes @ 
program to save the same document and retum 
control ot the keyboard to the tester. 


The Global Saerch end Replace test measures 
how long it takes a word processor to replece 115 
cases of the word his with the word theirs. 


The Cursor Movement tests determine how long it 
takes to move the cursor through e document. The 
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Cursor Top-to-Middle test times the jump from the 
top, or Home position, to e predefined point et the 
middle of the document. The Cursor Middle-to- 
Bottom test tmes the jump trom the midpoint to the 
bottom, or End position, of the document. 


The Search for Middle test measures the time it 
takes to find @ sentence placed In the exact middie 
of the document. Since some word processors 
cannot search for an entira sentence, the test allows 
tor searching on a keyword or string of words. 


The Block Menipuiation test is based on two 
separete timings. The Block end Move test records 
the software's ability to detine, or highlight, the first 
three pages of the test document and then move 
this block to the center ot the document—somewhet 
like @ cut-end-paste operetion. This test moves but 
does not delete the text. The Block end Copy test 
tekes the same three-page block end copies tt to an 
extemal file. Both tests require large-scale page 
reformatting that slows the pertormence of some 


N/A—Not applicable: tunction not available. 
“Results for this test were published incorrectly in the February 29, 1988, issue. 


programs, depending on how well they handie the 
task in a RAM butfer. The larger the buffer, the 
faster the results. 


The Merge test times the program's ability to import 
an external file to e point immediately following the 
middle of the document file. The external file 
consists of the first three pages of the original 
document. Again, page ratormetting affects the 
performence results. 


The Text Delete test times how long it takes to 
define end delete the file that the Merge test 
imported and Inserted into the document. Again, this 
procedure requires significant page retormatting, 
end the program's butfering capability greatly affects 
performence. 


The Print Whole Document test uses a 1MB 
RAMdisk and times the program's ability to print the 
entire 50K test document to an external file. 








Performance Times Document Manipulation 

(Tipes Given mseconds) import File Document Save and Global Search 
Size (bytes) Loed Resume and Replace 

Microsoft Word 4.0 50,176 1.00 3.00 6.00 : 

WordPerfect 4.2 50,000 1.00 3.00 6.00 

WordPerfect 5.0 49,604 1.02 1.20 §.75 








2.000 00 





Relative Times 
(WordPerfect 4.2 @ 100) 



































Cursor Movement Block Manipulation 
Cursor Top- Cursor Middle- Search for Block and Block and Text Print Whole 
to-Middie to-Bottom Middle Move Copy Merge Delete Document 
7 ah en aa TT LE Ea a Se See 
—— SE eens atid aiid photo) athe eae = a 
0.10 0.10 2.00 0.10 1.00 0.10 1.00 27.76° 
0.05 ’ 0.73 0.78 0.28 2.23 0.50 pen: 47, 131.02 
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ity around, you could easily use it to edit 
the font table for that wheel and adjust the 
spacing you needed for each letter. 

You got into trouble, however, when 
you mixed fonts on the same page. A pafa- 
graph of monospaced type often landed on 
a different right margin from a paragraph 
of proportional type, even when the effec- 
tive margins and (average) pitch were 
identical. The same deviation was com- 
mon with two proportional fonts. But the 
biggest problem was changing fonts within 
a line: no amount of experimentation ever 
got the right-hand margins to align. 

While this one technological snafu 
drove thousands of WordPerfect users to 
Microsoft Word and other competitors, 
WP 5.0 changes all this. Measurements 
are now specified as inches, centimeters, 
or points from the page edge—so if you 
switch fonts, use a different form, or 
change orientation from portrait to land- 
scape, you still get good margins. 


PRINTER THERAPY Although hun- 
dreds of printers come with fully fleshed- 
out drivers, you can easily reprogram your 








__ {Name Search: Enter or arrows to Exit) _ 


WordPerfect 5.0's new macro editor allows you to pick functions from a scrolling light-bar menu. 
The macro shown, which has been assigned to Ctrl-C, implements a simple on-screen calculator. 





printer with the technologically ground- 
breaking PTR.EXE program, which is 
new in 5.0. This menu-driven mon- 
ster-—200K all by itself—is more power- 
ful and complex an application than are 
many of the word processors with which 
WordPerfect competes. PTR compiles 
drivers consisting of scores of minipro- 
grams, which emit printer control strings 
Operating with their own runtime Pascal- 
like language, using variables, mathemati- 
cal operators, and true programming con- 
structs. 

Documentation for PTR was completed 
late but is now available; it costs $15 extra. 
Although all printer drivers have been 
completely regenerated by PTR, all those 
old daisy wheel and dot matrix jalopies are 
fully supported in the new scheme and 
may even work better than before. 

Version 5.0 of WordPerfect supports 
an official 1,702-member ‘*WordPerfect 
Character Set’” divided into 13 groups: 
ASCII, Multinational 1, Multinational 2, 
box drawing, typographic symbols, iconic 
symbols, math/scientific, math/scientific 
extension, Greek, Hebrew, Cyrillic, Japa- 





nese Kana, and user-defined characters. 
The new standard will be a boon to those 
who felt hindered by the absence of such 
characters as the bowtie, bent radical, sad 
face, and mjagkij znak (the soft sign, or pa- 
latization symbol). 

Printer independence for most word 
processors means that if you underline a 
block of text, the program will translate the 
request for any printer it supports. In 5.0 
you select a target printer and the printer's 
base fonts, but after that it will shield you 
from any environmental hardship you can 
imagine. If you move your document to a 
workstation attached to a different printer, 
5.0 will substitute a font that best fits the 
one you originally chose. 


STYLE CONSCIOUS Advanced 4.2 us- 
ers simulated the coveted style sheets of 
Microsoft Word via macros, but changing 
a style had to be done manually since you 
couldn’t do a global replace on the second 
of a code pair. Although 5.0 lets you do 
such a replace, you won’t bother—a pow- 
erful new style facility is solidly in place. 

Styles can contain any formatting code 
and either apply to a specific block of text 
or change the format for the document 
from that point forward. You can create a 
style manually or by example, and you can 
edit it easily. Since WordPerfect docu- 
ments are never dependent on secondary 
files, styles are always saved in your docu- 
ment. But they can also be saved to a disk 
file. You can specify a global style library 
to import when creating new documents. 

Styles are so easy to change that you 
can, for example, precede chapter head- 
ings by the text ‘‘Chapter n:’” shown cen- 
tered and extra large, and added to the ta- 
ble of contents. Later, if you decide to feed 
the document to Ventura Publisher, you 
could edit the style to precede the chapter 
headings with the text ‘““@CHAPTER="", 
so that the analogous Ventura styling 
would take effect. (For now you'll have to 
export a text file to Ventura, since neither 
Ventura—antil the newly released Version 
2.0—nor WordPerfect 4.2 understands 
5.0 styles.) 

WordPerfect’s styles are in fact more 
powerful and flexible than those of most 
high-end desktop publishing programs. 
Ventura Publisher styles, for example, are 
limited to paragraphs. (Although Ventu- 
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When You Want 
To Leave AGood 
Impression. 









There's a bit of the “master” in all of us. It shows 
up whenever you're called upon to create a 
work of art. Whether the subject is a three- 
dimensional drawing, a spreadsheet or a flock 
of birds on a summer sky, the impression you 
want to leave is professional, accurate and 
exactly as you first imagined it. 

Bright beautiful colors. Ultra-fine resolution. 
Compatibility with state-of-the-art software. 
You'll get all of this and more with AST-VGA 
and AST-VGA Plus; two new full-range graphics 
adapters from AST. 

AST-VGA is designed to take advantage of 
IBM® PCs, XT™s and compatibles. In addition to 
register-level VGA graphics and OS/2™ compati- 
bility, drivers for Microsoft® Windows™ and 
popular application programs such as Ventura 
Publisher AutoCAD™ and GEM™ are included. 
AST-VGA provides 16 colors at 800 x 600 and 
256 colors at 600 x 400. All at a price that’s as 
attractive as the screen you'll see on your 
computer. 

AST-VGA Plus is a high-performace 16-bit 
graphics adapter that takes advantage of the 
extra speed of IBM AT*s and compatibles, in- 
cluding compatibles running at 12.5 MHz. With 
16 colors at 800 x 600 and 256 colors at 640 
x 480, it's easy to see why AST-VGA Plus is a 
must for sophisticated CAD/CAM applications. 

Of course, both boards offer downward 
compatibility through EGA, CGA, MDA and 
Hercules® to insure your prior software in- 
vestments, And 132-column support provides 
ease-of-use for all of your spreadsheet artists. 

Interested in making a good impression? 
Call AST at (714) 863-0181 and ask for 
Operator Number AA22, or send in the 
coupon. 


Yes, send me informaton 
AST-VGA Plus AST-VGA 
Please have an AST representative call me. 


Name - 


Tile 





Company 

Address 

City ___ _____—.__ State\_____ ‘Zip 
Phone ) ——— 


Send to: AST Research, inc., 2121 Alton Avenue 
Irvine, California 927 14-4992, Attn. M.C PC 11/88 i 


RESEARCH INC. 


Times Have Changed. 


AST markets products worldwide—in Europe call: 44 1 568 4350; in 
the Far East call: 852 0499 9113; in Canada call: 416 826 7514 AST 
and AST logo registered trademarks AST Research, Inc IBM and AT 
regsstered and OS. 2 and XT trademarks Intemational Business Machines, 
Corp. Microsoft registered and Windows trademark Microsoft Corp. Her- 
cules registered trademark Hercules Computer Technology AutoCAD 
trademark AutoDesk. Ventura Publisher trademark Xerox Corp. GEM 
trademark Digital Research, Inc. Copyright © 1988 AST Research, Inc. 
All nghts reserved. 
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New... Oy 
SuperProject Software ~* one 


What The Experts Have Io Say:Sy. 


Aerospace: “SuperProject is the best. Earned Value report writing. The multiple resource calendars 


Reporting and Work Breakdown Summarisation give and histograms manage resources very efficiently.” 
me complete project control and the graphics make Ted Ritter, CEO, O’Connor Construetion Co. 
impressive presentations.” Barry Feeley, Technical Data Processing: “The Outliner allows me to 
Manager, Ford Acrospace. quickly sketch critical schedules from the top down. 

Construction: “The familiar SuperCalc® and 1-2-3 Expert is way ahead of the pack.” D.W. Nesper, 
menu system makes it really eusy to learn and use. It Regional Consulting Manager, Wang Labs. 


handles multiple projects, networking and flexible The SuperProject® Family—Plus, Expert and 

ie Expert/2—is the most advaneed PC project management 
software available. The smallest to the largest and most 
complex projects imaginable are easily handled thanks to 
its virtual memory management skills. 

Newly released SuperProject Expert/2 running 

under OS/2, gives you true multitasking. For example, 
this enables you to enter data in the foreground while 
outputting a report in the background. 

And only Computer Associates gives you PC and 
mainframe project management. Develop your project 
planning on a PC and then upload to a 
mainframe with CA-PLANLINKS™. You can 

then consolidate that project with 
others via CA-TELLAPLAN™ and take 
advantage of its resource pooling and 
presentation graphics. 


























The SuperProject Series 
= SUPERPROJECT 


PLUS | EXPERT | EXPERT 2 
PERT, Gant Diagram wiCPM 
Ouuine Work Breakdo 
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Networking 
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‘Exporang only om LAN Mgr is available 

For your free demo diskette 
or more information, call 
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ra’s definition of a paragraph can be | sceing the program’s next beta release. The more the program improves, how- 
stretched, your source files must still keep WordPerfect is a massive and complex | ever, the more there will be to improve. 
each paragraph separate even when it’s | marriage of diverse functions, competing | And WordPerfect Corp. has a bad habit of 
just a corporate name.) In WordPerfect | interface strategies, and debatable design | not fixing mistakes that heavy users have 
you can examine all your settings fora par- | compromises. It is fecund, not sexy. gotten used to, like assigning the help 
ticular style on one Reveal Codes screen; 
in Ventura you have to wander through 
half a dozen menus trying to remember 


which setting deviates from the norm. WH EN IT ABSOLUTE LY; 
MACRO LEAPS The macro facility of | JN 24 @}0) 9 BAY, =a Aly | od of De 
4.2 did litth th be i ] 

of keystrokes and play them back for you, | i KOC] <3 iit Ns | =] 2) 

H in, 5.0 has made a k ffer- C 
sgt teweshi em et wee heute IN A HURRY see 
selectable from within an on-line editor. a 

This editor lets you write not only macros 
but also keyboard layouts that change the 


default function key assignments. The 
macro language available from within the 































= WordPerfect 5.0 offers 
a powerful set of macro 

functions selectable from 
within an on-line editor. 


























new editor includes arithmetic and logical — 
paeeaghic ma enetael ch — Parallel-to-Parallel 


gram structuring, exception handling, <. : iP 
macro nesting, and keyboard input. a Lill-meldCole(-B olcerete-liim 

Ctrl-PgUp, which was undocumented ' ade 4 ; 3 i 
in previous versions of WordPerfect, now 
has three uses. During normal execution, it 
acts as a quick glossary key: it prompts you 
for a single digit, , and then a character 
string; thereafter, pressing Alt-N causes 
the entire character string to be typed back 
for you. If you've marked a text block, 
Ctl-PgUp will prompt for the digit alone 
and automatically assign the block’s con- 
tents to Alt-N. And pressing Ctrl-PgUp 
while editing a macro lets you pick func- 
tions to insert in your macro definition 
from a bouncing light-bar menu. 

Version 5.0°’s macro documentation 
isn’t really there yet, but you do get a sam- 
ple macro library that will give you plenty 
of ideas. WordPerfect is now a truly exten- 
sible product—that is, you can trigger 
macros that will make anyone think he’s 


AT type computers, or even as a quick way to bac 
computer to another. = 
Now shipping — order today! Ze 
PDQ? works on all PC-type computers using PC/MS-DOS 2.0 or higher. 
Call 800-922-3001 or 303-444-1542 to order your copy today! 
PDQ? is available now for only $99 (add $3.00 S & H) from Sophco, 
PO Box 7430, Boulder, CO 80306. OS/2 version available soon. 


*Pass Data Quickty? Ari by Marty Petersen 
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function to F3 instead of Fl where it be- 
longs. Insisting on F1 for Cancel and Esc 
for the obsolete repeat function is almost as | just to unboldface or uncenter a bit of text. 
funny as Microsoft’s claim that Word’s | m And if you do have to look under the 
‘*Alpha” was a real command. Anyone | hood, you should at least be able to control 
who wants to believe WordPerfect 5.0 is | the size of the window. A three-line Re- 
without chinks in its armor should bear in | veal Codes window might be useful 
mind the following caveats: enough to leave on screen, but the manda- 
@ For one, WordPerfect is the only seri- | tory 12-line blizzard is distracting. 

ous word processor that fails to wam you 

when you’re about to write over an exist- 
ing document. Instead of distinguishing 
between updating a document you just 
loaded (which doesn’t need a warning) and 
replacing a document you may not know 
about (which does), WordPerfect issues in 
each case the same perfunctory remind- 
er—a message that becomes too familiar 
to be taken seriously until it’s too late. 
When changing the format of your doc- 
ument, you shouldn’t have to search 
through lists of format codes whose mne- 
monics you don’t have time to memorize. 


Just 
For 
WordPerf ct" 


Microsoft Word doesn’t make you look 
under the hood and be your own mechanic 





| LOOKING BACKWARD WordPerfect 
Corp. should have planned for backward 
compatibility years ago. It’s just now get- 
ting the idea. Only in 5.0, for example, is 
there a document prefix that tells what ver- 
sion of WordPerfect the document was 
prepared with, and only Versions 4.2 and 
5.0 are able to check for this prefix. Ver- 
sion 4.2 will simply refuse to process a 
prefixed document; Version 5.0 will add 
the prefix if it’s missing. It should have 
been easy to assign document format code 
identifiers serially, so that if a 4.2 worksta- 





actual music has been fo} 


Trataing Clecees and Som 
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transport everyone 

beaches of Kuai. (A 's 
experience.) A course 
operation will be offere! 
Coatact Wendy at extenci 


The Perfect Addition™ 


The Perfect Addition just 
might change the way you use 
WordPerfect. With access to 
virtually every command available 
from a central menu, you'll find 
yourself taking full advantage of 
WordPerfect's power and high per- 
formance features. 

If you create WordPerfect 
macros, you can install them on the 
menu for easy selection. Then add solution to getting more from 
acustom reference window to doc- WordPerfect versions 4.1 through 
ument the macro’s function. 5.0. 


With the Perfect Addition, 
flexibility is built in. Designed to 
be used from the keyboard, The 
Perfect Addition now supports the 
Microsoft mouse as well. 

With selectable hot keys, short 
cut keys for quick selection, pop up 
reference windows for commands 
or macros, and a convenient repeat 
key, The Perfect Addition is the 


WordPerfect is a registered trademark of WordPerfect Corporanon. The Perfect Addition ts a trademark of Applause Software. 





























tion inherited a 5.0 document, it would 
know enough to ignore all codes above, 
say, Ox42FF. PageMaker and Ventura 
Publisher would then be able to import text 
from any future release of WordP erfect be- 
cause they would know which codes to ig- 
nore. For now, if you want to prepare input 
for third-party programs, you'll have to 
save the document in 4.2’s format and 
keep your fingers crossed. 

Believe it or not, 5.0 still doesn’t have 
features that allow you to show different 
parts of the same document in two win- 
dows; divide the windows vertically or 
have more than two of them; sort directo- 
Ties by extension, size, date, or summary 
data; have footnotes in a multicolumn page 
or balance the columns on the last page; or 
obtain context-specific help in the middle 
of a menu. 

And it certainly would be nice to be 
able to see on line 25 the current format 
code mnemonic so that you don’t have to 
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The Perfect Addition. Use it to 
create your very own menu 
standard. Ask your dealer, or call 
us direct at 1-800-544-2049, 


Only $54.95 


APPLAUSE ¥2» Adds 
SOFTWARE 2°. Box 4104 


Salt Lake City 
Utah, 84110-4104 
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‘Isn't it frustrating? You need all kinds of 
forms to run your business. With a PC 
on your desk, why are you still doing 
forms by hand? Now with FormWorx™ 
and FormWorx with Fill & File” 

| you have two ways to streamline your 
forms processing. Save time. Save 
money. Get down to business. 


FormWorx™ Get the forms 
you want. 
Invoices, expense reports, tracking 
sheets, records, logs, and schedules. 
Whether it's a form you use a thousand 
times or a one-oFa-kind, you can 
make it with FormWorx. Start from 
scratch or modify one of the many 
forms we've already created for you. 
Business forms that look business-like. Draw verti- 
 {' cal and horizontal lines —single, double, and thick—with just 
a single keystroke. Lines print perfectly straight and solid on 
dot matrix and laser printers. Type and edit text. Large, wide, 
», and condensed type sizes. Underline, boldiace, center, justify, 
reformat, alter case, and more. 
It's easy to change your mind. Stretch 
or shrink a form. Erase, copy, and move things 
around until every detail is just right. Sort and resort 
alist, search for a word, etc. There's even an “Undo” 
command for those times when the computer does 
what you say instead of what you mean. 
The fastest and easiest forms generator 
on the market. Period. Intuitive pull-down 
menus and clear commands allow you to create your 
first form soon after opening the package. It’s that 
: simple. 
~ The critics are unanimous: 
“FormWorx makes it easy to create forms. Inexpensive...easy to use.” The Wall 
Street Journal. 
“The user interface is first rate, Editing is especially easy, The documentotion is well 
written, comprehensive, ond easy to understond.” PC Magazine. 
And users agree: 


Reep coming back with their friends!” R.DW., Lexington, S.C. 


1-800-992-0085 


In Mass. 617-890-4499 


FormWorx 
CORPORATION 
Reservoir Place, 160t Trapelo Road, Waltham, MA 02154 


Hardware requirements: Over 125 printers supported. Requires IBM PC, PS/2, or competibie with 
BOS? Dor higher FarmWorx—320 KB FormWorx with Fill & Fue—312 KB Works wilh or without a 
graphics board. Color us chsplayed on color systems. Available on 2.5” disks when specified Not 
‘Copy protected. 

Prices and terms subject to change without notice. Trade-up rebate offer expires June 30, 1538. 
Form Worx and Fill & File are trademarks of FormWorx Corporation dBase Il Pluss x trademark 
of Ashton Tate 
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we Business 


‘A great product ts only half the story. You folks at FormWorx olso have thot ingredient which is missing with so many products 
on the morket today—customer service. You toke care of your customers like few in the industry do todoy—and the customers 












NEW! FormWorx with Fill & File” 
Fill out forms perfectly. 

All the features of FormWorx plus powerful Fill 
& File software that lets you easily fill out the 
same form again and again. Perfectly. Standard 
government and industry forms. Armed forces, 
real estate, insurance, health care, law, education... 
Form template shows on screen for easy fill-in. 
Simply tab from one blank to another and just type. Your 
typing stays in the blanks and the form is protected 
against accidental overwrites. Easily edit your entries 
and get letter-perfect printouts every time. 

Lets you print only the data onto pre-printed 
forms. Perfect alignment every time. Or if you prefer, 
print the form and the data onto blank paper. Either 
Way, you can use search conditions to batch print only 
those forms you need, 

Minimizes retyping. “Lookup’ lists help you type 
frequent entries automatically. “Ditto” repeats what you 
typed betore, Date, time, and serial number “stamps” 
will save you precious time. And fixed data can be 
preserved in “Read-only” fields. 

Stores data in a database file for 

later use. Just retrieve the information 
whenever you need it for that form...or any 
other form. Store upto 32,000 records in a single 
file. Easily locate and update specific records. 
Reads and writes dBASE III Plus™ 
(DBF) files directly so the data on your forms 
can be used to generate reports, summaries, 
mailing labels, form letters, etc. Easily create a 
form for loading information into your dBASE. 
files. Or quickly make a form for viewing selected 
information in those files. ASCII and other file 
formats are also supported. 

Fill & File even does the math! 
Included free: FormWorx 





Automates forms processing 
in your office. 


| Special Offer! FormWors is just $95° FormWorx with Fill & File is just $149° Each package 

includes dozens of ready-to-print forms, an easy-to-read manual with tutorials, and FREE telephone 
support, 

| Yes!Sendme [)FormWorx [) FormWorx with Fill & File 


| — Please charge tomy (1 VISA MC O AMEX £1 Enclosed is my check or money order, 
| Cardno CC Expires__ Make checks payable to FormWorx Corp. 








| : Shipping and Handling in US/Canada 
Signature FormWorx—$4.75, FormWorx with Fill & 
File—$6.75. Air mail overseas: FormWorx— 
| Name - =a $10 FormWorx with Fill & Fite—$18 In MA 
add 5% sales tax 
[te =. — 
45. Day Money Back Guarantee! 
I oar — a a Iffor any reason you are not satisfied, 
| Address Sa call our customer service department 
. to arrange for a prompt refund. Direct 
City _ | rr i rahe he mt 
Telephone{___ J} : = _ 


I PCM 11/29/88 


@ WORDPERFECT 5.0 


toggle into the Reveal Codes screen to find 
out why your cursor doesn’t move when 
you cursor-left 18 times; to mark text that 
is exempt from spell checking so that you 
wouldn’t have to add mjagkij znak to your 
dictionary; to search and replace attributes 
like underline or italic directly rather than 
looking for the codes that turn them on or | 
off; to see in the document summary how 
often your document has been modified 
and by whom; to add text to a table of con- 
tents entry that doesn’t appear in the chap- 
ter heading, as you can in Microsoft Word; 
or to have new system variables like the 
document filespec or the fields in the docu- 
ment summary. 


NEW STANDARD Although Version 
5.0 sets a new standard in word processing 
excellence, there are two alternatives that 
you should evaluate if your needs diverge 
from the mainstream. The first is high-end 
desktop publishing, currently dominated 





by familiar products like PageMaker and 
Ventura Publisher. lf you never use words 
in a sentence, like to hang out with the vi- 
sual crowd, or truly require impeccable de- 
sign and layout, by all means add a desk- 
top publishing program to your system. 
You can still prepare your text in an ordi- 
nary word processor or, if you choose 5.0, 
an extraordinary one. 

The other direction to think about is an 
academic word processor like Nota Bene, 
a marriage of XyWrite Ill Plus and FYI 
3000 Plus (a textbase manager). 

For the vast majority of us, however, 
Version 5.0 makes WordPerfect even 
more of a daily necessity. We'll soon see 
how great a threat Microsoft Word 5.0, 
due for release later this year, will pose to 
WordPerfect, but 300,000 copies of 5.0 
had been shipped within 8 weeks of the ini- 
tial May 5 release. 

WordPerfect Corp. also has proven that 
it listens to its users. In fact, the company 


has announced that if users with small sys- 
tems prefer to stay with 4.2, the company 
will continue to develop both versions in- 
dependently. In any case, 4.2 will be sup- 
ported at least through 1990. 

Best of all, WordPerfect is already 
gearing up to leave forever the prehistoric 
swamp of character-based applications 
and evolve into a graphically elegant 
mouse-driven creature. Earlier in the year 
it successfully migrated to the Macintosh. 
An OpenLook variant is being developed 
for Unix, and an OS/2 Presentation Man- 
ager version is scheduled for delivery in 
1989. 

If WordPerfect Corp. can steal enough 
features from PageMaker and Ventura 
Publisher by then, it may find entirely new 
niches to dominate in the 1990s. 


Dean Hannotte is a data processing con- 
sultant with 20 years’ experience on main- 
frames, minicomputers, and PCs. 





Indigo Software 
defines 
““forms at their 
very best’’ as 


‘forms with JetForm’’ 
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Forms at their very best means @ lot of 
things: forms that are effective, efficient, 
complete, flexible, organized and never 
out of date. Forms at their very best 
means Jetform. 
Design 
With Jetform you can watch your form 
take shape as you build it using mouse 
and keyboard commands. Powerful built. 
in design feetures such as WYSIWYG, 
user-defined grids, muitr-level zoom and 
pan ere at your commend. 
Flexibility 
Jetform allows you to design and print 
a broad variety of forms, from single- 
page expense cleims to complex multt- 
Page insuranca policies and packaging 
labels containing complex barcode 
information. All this is done on your 
choice of stand-alone PCs, PC networks 
and powerful minicomputer systems. 
Speed 
Jetform provides the specialized design 
features needed to drastically cut your 
forms design time. The data merge/print 
capabilities maximize print throughput by 
fully utilizing the graphics capabilities 
of your laser printer. 


Come See Us ot COMDEX 
Cashman Booth # A551 
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Power 


For jess than $500, Jethorm delivers 


edvenced grephics and text handling 
faatures not found in forms generation 
systems costing thousands of dollers. 


JetForm and You 


Jetform lets you create the forms you 


need—when you need them. You can 
design them, change them, print them, 
end, most importent, use them. All the 
while, you can see your productivity 
increese, your expenses decrease, and 
your organization become more efficient 
than ever. 





me == 
Forms at their very best — 
a reality with JetForm 


Call (800) 267-9976 (613) 594 3026 
Indigo Software Ltd., 
400-560 Rochester Street, 


Ottawe, Caneda KIS 5K2 JetForm 


JetForm solutions are available for: 
1BM PCIAT, PS/2 and compatiblas 





HP 3000, HP $000 
OEC VAX 
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If you’re building for your company’s 
future, you need the right foundation 


j “Built solidly... performs well ...don’t pass it 
over when you shop." —PC Magazine 
on Heriz Computer Corporation’s new 386/25 


lig hat emphatic vote of confidence loudly echoes what our 
customers have been saying all along. More and more 
Fortune 500 power users are discovering that Hertz Computer 
Corporation offers them choices they never had before. 
Choices that provide reliable, productive, cost-efficient 
esta systems customized to accommodate their specific 
nee 

How can we do this? By maximizing our OEM relationships 
with computer industry leaders, including Intel® and 
Microsoft®, to ensure that only the highest quality components 
are used in our machines. By having our microcomputers 
assembled and quality-tested by system specialists in our US. 
headquarters. And by integrating power, compatibility, 
knowledge and service to launch our customers into any 
application. From Office Automation... to Database 
Management, Computer Graphics, Networking and more. 

Hertz Computer Corporation offers a full line of micro- 
computers for every need, including the Hertz 386/25. It's our 
incredibly fast and powerful new workstation based on the 


genuine Intel 25 MHz 80386 microprocessor with a solid 
8-layer System Board. All backed by optional Intel worldwide, 
on-site service. 

Start building a better foundation for your company’s future. 
Contact Hertz Computer Corporation today by calling 
(212) 684-4141. 










lertz Computer™| Compaq” IBM® 
386/25 DESKPRO PS/2 70 386 
25 MHz 25 MHe 25 MHz 






















$8,495° 
*Includes One Year On-Site Service a 
Intel Service Organization. 


FIEIOIL The Power of Chovier 


“yeemaumer (loracmeay, 


325 Fifth Avenue * New York, New York 10016 © (212) 684-4141 
© 1988 Hertz Computer Corporation 
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Epson LQ-1050. Wide-carriage 24-pin; 264 CPS/draft, 88 CPS/etter quality Epson LQ-950. Mid-carriage (110 column) 24-pin; 264 CPS /draft; 88 CPSAetter 
quahty, Epson LQ-850. Narrow-carriage 24-pin; 264 CPS/draft, 88 CPS/letter quality. Optional single-bin cut sheet feeder available on all models One year limited 
warranty, standard. Epson is a registered trademark of Seiko Epson Corporation. Epson America, Inc., 2780 Lomita Bivd., Torrance, CA 90505. (800) 922-8911. 





“It was always so frustrating. Changing from continuous paper to single 


sheets or envelopes. But not anymore. Not since I got my Epson LQ-1050. 





It changes the paper as fast as | can change my mind.” 
We call this feature SmartPark” You'll call it sensational. The 

wide-carriage LQ-1050 lets you switch from tractor-feed to single sheet 
printing and back again in an instant. You can do the same with envelopes 
and multi-part forms, too. You can even change from one sharply-defined 
typestyle to another with one touch of our SelecIype panel. 

For the same letter quality performance in a slightly smaller size, choose 
the unique mid-carriage Epson LQ-950. It can print 8% x 11" paper sideways 
and even handles oversize envelopes. For printing standard business 


correspondence, there's our narrow-carriage Epson LQ-850. 





Whichever BO om Gee yutitam you choose, you get the exceptional 
value, reliability and performance that’s made Epson the world’s letter 


quality leader. It seems some things never change. 


(EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 
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” Tntrodu 


Computerizing your office seemed like a good idea. 
You purchased your first personal computer. That one 
PC turned into two. Then three. You added a printer. 
Then a plotter. 

It didn’t seem important at the time that they all be 
from the same manufacturer. 

The trouble with multivendor peripherals and com- 

puters is that they weren't 
designed to talk to each other. 


oO 
= FocalPoint Plus™ is an 
=i Vt =| eight port buffering device 
=) which allows multivendor 
se desktop computers totrans- 
e& 


€&® _ ferfiles, easily. Share printers. 
Or send output to any printer, 

plotter, modem, or other peripheral at any time, Allata 
fraction of the cost of anew system. 

Data can be processed as fast as 2,000 cps, making 
ee computers available for another productive task 
long before your printers have finished printing the last 
one. And with up to one megabyte of RAM FocalPoint 
Plus handles the longest print jobs from multiple users 
simultaneously. 

In addition to its printer, buffer, and sharer features, 
FocalPoint Plus gives you the advantages of a Sub-LAN 





The versatile 


sharing device. 


FocalPoint. 
peripheral 


by providing a cost-efficient hardware solution for inte- 
grating computer systems. 

When tied into an existing LAN, it eliminates print- 
ing delays, supports multiple printers from a single port 
and perms you to share printers more effectively. 

dditionally, FocalPoint Plus provides mailmerge 
and multicopy capabilities as well as Resource Net, 
a sophisticated message/mail function allowing instruc- 
tions, requests or notes to be sent to a mailbox for 
viewing or printing. 

There's no longer any reason to settle for a costly con- 


nectivity solution. FocalPoint Plus is — 





t one member of an entire family, 
Bicueai At ecates Y nnn aay py 
from Wespercorp, offering ros Na 
the most cost effective way oy ye 
to guarantee that your PCs | _ 
and peripherals maintain H ) | 
an ongoing dialogue. ——— 


VIESPERCORP 


17032 Murphy, Irvine, CA 92715 
714-261-0606 
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GOOD 


AND FAST 


FIFTEEN 386s PUSH 
THE PERFORMANCE 


STANDARD 
TO 20 MHz 


eware the creeping megahertz. 

What was once awe-inspiring be- 

comes mundane with frightening 
speed—and that’s good. Once upon a time 
(not very long ago), the fastest personal 
computers you could buy were equipped 
with 80386 microprocessors running at 20 
MHz. Almost surreptitiously, a new group 
of computers with that speed rating have 
slipped onto the market. Already they 
promise to become the most popular high- 
performance computers sold. The 20- 
MHz mark is today’s expected speed level 
for an 80386-based machine. 

Driving the upward creep of the mega- 
hertz is the rising availability of 80386 mi- 
croprocessors bearing the 20-MHz rating. 
Scarcity breeds higher prices, but the 


There’ s a new standard 
in the computer 
marketplace: the 20- 
MHz 386. And with that 
standard comes a 
plethora of new PCs, all 
competing with high- 
quality components, low 
prices, and innovative 
designs to pull out from 
the crowd at the high end 
of the marketplace. 


shortage of such chips is over. Instead of 
fighting over quotas on the number of 
chips to be delivered, computer makers 
can now bicker about microprocessor 
price. Where once there were too few 
computers and too much demand, now 
you can step into a store and buy a 20-MHz 
80386 without staring down the long, dark 
length of a back order. 

To be sure, top-of-the-line machines 
that are trying to push the speed limit up to 
(and beyond) 25 MHz still command pre- 
mium prices. The necessary 80386 micro- 
processors and support chips bearing that 
speed rating remain in short suppl y—to the 
point where pushing up performance that 
last notch will cost you several thousand 
dollars more. 
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On the other hand, the slightly slower 
competitors we will examine rate as some 
of the best buys on the market. They give 
you all the special abilities of the 80386 
chip and more than enough performance to 
serve in nearly any single- or multiuser 
application. 


TREND TOWARD DIVERSITY _Diver- 
sity is one trend among these new 20-MHz 
computers. While once only a scant few 
manufacturers dared tangle with the trou- 
blesome 20, the number of makers of such 
machines is ballooning. A new cadre of 
smaller vendors has moved into the territo- 
ry, touting the kind of bargain prices that 
have now become rampant in the AT-com- 
patible market. 

Ready access to the higher-speed chips 
is one reason. Another is a growing wealth 
of system boards available to smaller com- 
puter makers. While the big-name 
brands—Compaq, Dell, AST Research, 
and now Everex, Acer, and ALR—have 
the wherewithal (and engineering teams) 
to develop their own system boards, most 
of the lesser-known computer makers do 
not. The latter rely on system boards pro- 
duced by other companies that specialize 
in that technology. 

The number of available 80386-based 
system boards has dramatically increased, 
and their complexion has changed. What 
was once the mainstay of most 80386- 
based computers—Intel’s own system 
board—doesn’t appear in any of these ma- 
chines. In its stead, a number of new sys- 
tem boards are elbowing their way into 
new system units and, their makers hope, 
into your heart. 

This diversity of system boards breeds 
yet another diversity. Where once 80386 
computers were all much the same in terms 
of performance and architecture, the 
newer machines are beginning to reveal 
the individuality of their makers. Gone are 
the days when most machines scored iden- 
tically on benchmark tests because their 
uniqueness was only skin-deep. Nearly ev- 
ery reasonable speed-optimization strategy 
is represented in this selection of 20-MHz 
machines. 

The top performers are uniformly based 
on cached memory. The Dell System 310, 
Everex STEP 386/20, and 386/20 North- 
gate Power all exploit caching to push their 








ompatibility has always been one of 

the driving forces in the industry 
that has grown up around the IBM PC, In 
general, IBM has set the standards, and 
most other manufacturers have taken 
great pains to make their computers com- 
patible with the IBM machines. A typical 
compatible can run most DOS applica- 
tion programs written for the IBM PC 
and—in many cases—can even run 
IBM's version of DOS. 


THE MONKEY WRENCH OS/2 
throws a monkey wrench into the com- 
mon notion of PC compatibility. The 
new Operating system depends much 
more on the hardware of the computer 
than DOS applications or DOS itself did. 
In short, anon-1BM machine that is com- 
patible enough to run IBM's version of 
DOS may not be compatible enough to 
run 1BM’s version of OS/2. 

This phenomenon can be explained 
by focusing on one part of the PC that is 
often implemented quite differently by 
various manufacturers: the hard disk con- 
troller. Manufacturers of PC compatibles 
do not need to make hard disk controllers 
that are hardware compatible with those 
found in IBM machines. DOS applica- 
tion programs don’t directly access the 


memories near the zero-wait-state limit. 
Backing its cache with high-speed main 
memory, Dell ears top honors and the 
Editor’s Choice, while the Everex with its 
scalable cache runs neck and neck with 
most of the Dell timings. Using a cache 
unembellished by such refinements, 
Northgate trails the leaders only slightly, 
still ahead of computers that use relatively 
staid memory techniques. Other makers 
opt for slower, easier-to-develop tech- 
niques, such as interleaving their RAM, 
opting for page-mode access, or both. 


TRICKY RESPONSE TIMES Besides 
speed, these new computers show another 
new trend: an emphasis on responsiveness. 
























































WHEN IS A COMPUTER 
OS/2 COMPATIBLE? 


hard-disk-controller hardware. Instead, 
programs make function calls to DOS 
when they wish to use files on the hard 
disk. And DOS doesn’t access the hard- 
disk-controller hardware, either. DOS 
calls routines in the ROM BIOS when it 
must read and write sectors on the hard 
disk. 

In most cases, only the ROM BIOS 
must deal directly with the hard-disk- 
controller hardware. Because the ROM 
BIOS is located on the system board (or 
the hard-disk-controller board ), it is in- 
herent in the hardware architecture. 
Manufacturers of PC compatibles need 
only ensure that the software interface 
provided by the ROM BIOS is compati- 
ble with IBM’s BIOS. (How the ROM 
BIOS and the hard disk controller actual- 
ly work doesn’t affect compatibility.) 

Thus, many PC compatibles can still 
tun IBM's version of DOS even though 
they are incompatible with the IBM PC 
on the hardware level. Any variations in 
hardware design are hidden away from 
DOS in the ROM BIOS. 

Not so with OS/2. OS/2 uses the 
80286 and 80386 microprocessors in 
protected mode. The ROM BIOS rou- 
tines are written for real mode and will 
not operate in protected mode. There- 


A computer that reacts to your commands 
more quickly will seem faster regardless of 
the speed at which it actually executes your 
programs. The AT&T 6386 WorkGroup 
System, for example, is one of the slowest 
in benchmark testing among the machines 
included here, yet it seems at least as fast 
as most because both its disk and display 
respond very quickly. 

Computer makers have adopted two 
techniques to improve the responsiveness 
of their systems. One of these is the same 
Strategy used by IBM in the original 
AT—the fast hard disk. A large number of 
these 20-MHz machines have disks with 
average access times of 20 milliseconds or 
less, half the time required by the AT drive 
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fore, OS/2 cannot use the BIOS. 
Instead, OS/2 must include its own 
code (sometimes in the form of OS/2 de- 
vice drivers) for accessing all the hard- 
ware of the computer, including the hard 
disk controller. This code must be writ- 
ten for specific hardware designs and 
configurations. OS/2 cannot deal cor- 
rectly with those variations in hardware 
design that it is not coded to handle. 


OS? ADAPTATION Many manufac- 
turers of compatibles will need to config- 
ure a version of OS/2 for their own hard- 
ware. To do this, they must enter into a 
licensing agreement with Microsoft to 
create an OEM (original equipment man- 
ufacturer) adaptation of OS/2. The man- 
ufacturers receive an OEM adaptation kit 
from Microsoft that allows them to modi- 
fy hardware-dependent code in OS/2 or 
to write their own device drivers. Each 
manufacturer then sells its own adapted 
version of OS/2 to its customers. This is 
essentially the same arrangement that an 
OEM makes with Microsoft to sell DOS, 
but many manufacturers don’t have to 
bother with it because IBM’s version of 
DOS runs on their machines. 

If you are interested in running OS/2 


(in keeping with their twice-as-fast-or- 
more microprocessors). 

Disks can also be made more respon- 
sive by caching, a technique successfully 
employed by IBM and Compaq. Inexpli- 
cably, only a few of these machines in- 
clude disk-caching software as standard 
equipment. 

Of course, average access time is not 
the only criterion of merit for a disk drive. 
The data transfer rate also influences over- 
all system performance. A faster average 
access time (or a disk cache) will make the 
system seem faster as it races more quickly 
through tasks that involve reading or writ- 
ing many short records to disk. And a 
higher data transfer rate will improve the 





onanon-IBM machine, you should stick 


to manufacturers that have adapted OS/2 
for their compatibles or at least are plan- 
ning to. Otherwise, you have no real as- 
surance that you will ever be able to run 
OS/2 on your machine. 

This is true also for hardware peri- 
pherals such as video boards and external 
mass-storage devices, including CD- 
ROM drives and tape backup systems. 
Some of these peripherals will require 
different OS/2 dynamic-link libraries or 
device drivers—which should be provid- 
ed by the manufacturer. 

The good news is that OS/2 applica- 
tions should encounter very few compati- 
bility problems. While DOS applications 
frequently access the hardware of the 
video display, keyboard, and RS-232 se- 
rial ports (and thus are dependent on this 
hardware), OS/2 has application pro- 
gram interfaces (APIs) for all these de- 
vices. The OS/2 Presentation Manager 
(included in OS/2 1.1) includes a device- 
independent interface for graphics dis- 
plays and printers. 

This means that most OS/2 applica- 
tions will run the same on any machine 
that can run OS/2, regardless of the ma- 
chine’s hardware design. OS/2 assumes 
the entire burden of hardware compati- 


bility, and OS/2 applications are written 


handling of longer files and the loading of 
larger programs. 

To increase the data transfer rate, a 
growing number of high-speed computers 
are relying on newer disk interfaces and 
data coding methods. Several of the com- 
puters tested here take advantage of the 
higher transfer rate of the Enhanced Small 
Device Interface (ESDI) and Run Length 
Limited (RLL) data coding. 

Other factors besides interface and cod- 
ing also influence disk performance. The 
oft-cited transfer rate represents only the 
time devoted to moving data between the 
disk drive and its controller. Speed can be 
increased at other places in the computer 
system. For instance, both the computer 
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for the operating system rather than for 
the hardware. 

As OS/2 assumes a significant market 
share in the years ahead, we’ll probably 
see two very different trends in hardware 
design. Some smaller manufacturers 
may create “‘ultra-clones’’—machines 
designed to be so compatible with IBM's 
hardware that they can run the IBM ver- 
sion of OS/2. (Any non-IBM machine 
that can nun IBM OS/2 today does so by 
accident and not by design.) These man- 
ufacturers can avoid doing their own 
OEM adaptation. ; 

More-adventurous manufacturers 
may take a different approach. Because 
OS/2 applications are written for the op- 
erating system rather than for the hard- 
ware, and because OS/2 can be config- 
ured for different hardware designs, 
manufacturers are liberated from the 
need to maintain compatibility with IBM 
hardware. Thus, innovative manufactur- 
ers can create computers that are not at all 
compatible with IBM on the hardware 
level but are able to run an adapted ver- 
sion of OS/2 and OS/2 applications. 
—Charles Petzold 







Charles Petzold is a contributing editor 









bus speed and the speed of the direct mem- 
ory access (DMA) controller determine 
how quickly information can be shuffled 
among controller, memory, and micro- 
processor. Microprocessor speed and the 
number of memory wait states also influ- 
ence this aspect of disk performance; a 
faster machine can absorb data from disks 
more quickly. 










HIDDEN ROM DELAYS §= Another way 
the makers of 80386-based computers are 
improving the responsiveness of their sys- 
tems is by ‘‘shadowing’’ the BIOS firm- 
ware contained in the read-only memory 
(ROM) of their systems. While the main 
memories of these computers can be read 












PC MAGAZINE 8 Loy ere ee: t988 
41 































 20-MHz 386s 


he following definitions explain the terms 

and analyze the aspects represented in 
this table of features. The phrases are listed 
In the same order as in the left-hand column 
of the table. 


Basic configuration Because hardware 
vendors frequently offer a choice among 
various hard disk drives and monitors—at 
different prices—we ere reporting the price 
of a completely stnpped-down model as a 
“basic” configuration. Note thaf all comput- 
ers in this roundup are equipped with some 
version of the IBM Enhanced-style key- 
board, which is why the question of key- 
board design does not appear in the table. 


Software Included Hardware manufac- 
turers mey or mey not bundle software with 
their computers. Bundled software may in- 
clude DOS, disk caching programs, setup 
and install programs, end various utilities. 
DOS is often available only at an addi- 
tional cost. 



















Reset switch Many computers now come 
with a reset switch ellowing a cold reboot of 
the computer. This switch saves wear and 
tear on the power switch. 


20-MHz 386-based PCs: Summary of Features 
(Products listed in ascending base-price order) 


Bus clock speeds (MHz) Bus speed be- 
comes more important as computers run et 
faster clock speeds. A computer's bus speed 
may actually be too fest for expansion cards, 
most of which operate at 8 or 10 MHz. Time- 
out periods, sometimes called weit states, 
are often used to slow down the bus. 


Olsk controllar manufacturar/type 
Several interfaces are used to control the 
way deta Is transferred from the hard disk to 
the computer. The most common disk inter- 
face standard is the ST-506/412, used in the 
(BM PC-XT and PC AT. Two other common 
data transfer interfaces are SCSI (Small 
Computer System Interface) and ESDI (En- 
hanced Smail Device Interface). Both SCSI 
and ESDI require special hard disk control- 
lers and cannot run off existing PC-XT or PC 
AT controllers. 

Disk encoding techniques currently In- 
clude RLL (Run Length Limited) and the 
older MFM (Modified Frequency Modulation) 
scheme. All deta is encoded onto and read 
from your hard disk as a series of polanty- 
reversing bits representing ones and zeros. 
Nine such bits would be needed to store 
12 bits of data in MFM format, and only six 


polarity chenges are required with RLL 
formet; thus, MFM tekes more spaca than 
RLL but provides a more stable environ- 
ment and is more commonly used. ST-506 
technology, for instance, uses the MFM 
encoding scheme. 


BIOS version anddate The BIOS date is 
important to those plenning to use 

32-inch disk drives. Earlier BIOS versions 
cannot handle this formet. 


Chip packaging Memory chips come in e 
vanety of styles: DIPs, SIPs, and SIMMs. 
The Dual In-line Package (DIP) ts the tradi- 
tional buglike computer chip sprouting 8, 14, 
24, or even 40 or more metal legs (evenly 
divided between right and left sides). Single 
In-line Packages (SIPs) ere single-package 
arrays of computer chip logic essembled so 
that all connecting legs are in e straight line, 
like the teeth on a comb. Single In-line Mem- 
ory Modules (SIMMs), on the other hend, 
are individual logic devices that are installed 
on their own small circuit board, creating a 
component module that can be plugged into 
a larger device. Their physical arrangement 
duplicates the integreted structure of a SIP 
but allows for the possibility of replacing an 








Amax PC/386 
BASIC CONFIGURATION VIPC Hybrid CPU 386/20 PC Link386-20  — Qusiness System ‘Micro Lab 386 Everest 386/20 
Uist price $1,999 $2,095 $2,495 $2,565 $2,797 $2,995 
RAM 1MB 1MB 1MB 1MB 1MB 2MB 
Floppy disk drives One 12MB5%-nch One 12MB5¥%4-inch One 1.2MB5'%-inch One 12MB 54-inch One 12MB5%4-inch One 12MB 54-inch 


Hard disk drive 
Drive bays 





Software Included 


OS/2 supplied 
Monitor 







Ports 
Slots 
32-bit bus msnufacturer 


Power supply (watts) 
Reset switch 








of one 144 32-inch 


None None None 











Three hall- Five half-height ——- Five half-height 

height, one 

full-herght 

Setup, utilites Setup Setup, diagnostics, 
utilities, disk cache 

16) (e) © 


2 serial, 2paraliel 2. serial, t parallel, —‘1 senal, t parallel 
1 game port 

One 8-bil, six 16-bit, Two 8:Dit, five 16-bit, Three 8-bit, lour 

one 32/16-bit one 32/16-bit 18-bit, one 32-bit 

Advanced Micro CharteredElec- Hauppauge 

Research tronics Industnes 

200 204% 220 

e e oO 





"a Editors Choice @—Yos O—No N/A—Not applicable product does not have this feature. 
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None None None 














Five haif-height Five half-height Three half-height 
Setup, diagnostics Setup, utilibes. eae oe 
© ie) LS) 


1 serial, 1 parallel, 2 senal, 2 parallel 2 senal, 2 paraltel 

1 game port 

‘Two 8: bit, five 16-bit, One 6-bit, six 16-bet, Four 8-bit, three 16-bit, 

one 32-bit one 32-b1 one 32/16-bit 

Compaq Advanced Micro CMP Enterpnse 
Research Co. 

200 200 200 








bytes (using row address). Paging is desira- 
ble because the 80386 contains a preletch 
instruction that allows it to deal with a fuil 
page of RAM. 


interleaved memory CPU speed is usu- 
ally faster than memory speed. interleaved 
memory increases processing speed by 
splitting the memory into two or more por- 
tions. The CPU then sends information to a 
section at a time, allowing one section to 
process while another receives data. 


Shadow RAM Shadow RAM is a technol- 
ogy that loads system BIOS or video BIOS 
directly into fast RAM on boot-up of the com- 
puter. The BIOS then operates much faster. 


we Cache controllar Using a cache contro! 
2 one ing com- 
Say ler chip is one method of increasi 
“O, oy) puter speed via caching. Intel's 82385 Cache 
ase Memory Controller is an exampie of a static 
“ gi? RAM cache. (See the sidebar "Working at 
‘My the Speed of RAM," which accompanies 
Ney, ott “The Size ls Right: Packing 386 Power into 
; Ww Sleek PCs," PC Magazine, November 15, 
Ge 1988.) 
Co mn ~—s- Cacha software Some companies pro- 
" vide their own software to facilitate caching. 













WA 


arth Spear 
186 


386/20 MHz 


Se Everex STEP 
"ip Tower System 306/20 Acer 1100/20 
Ray, $4,000 $4195 $4199 $4,495 $4,599 $6,695 
: of 2MB 1MB 1MB 1MB 1MB 2MB 
e 12MB One One 12MB One 12MB 5% One 12MB5% One 12MB One 1.2MB 54-inch 
O inch 5Y-inch 8Y-inch and one inch of one §Ye-inch 
1.44MB 3'2-inch — .44MB 3/inch 
ia None None 68MB None None 70MB 
ae Six half-height Five half-height Three half- Five half-height Three half- Five half-height Five hait-height 
pec! height height, one full- 
18 height 
4 2. 8095 tics, utilities cache, DOS 3.3, tics, drive optim: tics, utilities, Mi- tes, Uilities dak 00S 3.3, LIM EMS, 
S28 04—, 987 aw zaton.diak" crosoft Windows/ cache,DOS3.3 4.0 dnver, GW- 
7) cache,00S3.39 386 Laren 
ee ($325) O ° Optional ($325) © ° Optional ($325) O 
None None None 14-inch amber None None None 
monochrome 
oN 1 serial, 1 parallel 1 serial, 1paraiiel 2 serial, 1 parallel 1 serial, 1 parallel 1 serial, 1paraiiel 1 serial, 1 parallel 2 serial, 1 parallel 
S-bit, aix Two Git, six One 8-bit, six 16-  Two8-bitone Two S tit, six ‘Two B-bit, two 16- Ono 8-bit, six 16- Two 8-bit, five 16-bit, 
B-bit 16-bit bit, one 32/8-bit tives 1 bit, three 32-bit bit, one 32/8-bit one 32-bit 




























Other computers can generally take advan- 
tage of the caching facility within some 
version of DOS. 


Maximum 32-bit RAM = There is currently 
No standard lor 32-bit cards, and not many 


own 32-bit memory expansion cards. 32-bit 
slots for memory cards are especially impor- 
tant in the era of OS/2, a memory-hungry 
operating system. 

FCC certification class Two classes of 
FCC (Federal Communications Commis- 
sion) approval may be given to computers: 
Class A and Class B. These classes concern 
levels of radio-frequency interference. With 
Class A approval, a computer may be oper- 
ated in a business locale. The tougher Class 
B rating allows home use as well, where 
computers are likely to be placed near radios 
and television sets. Certification tests must 
be performed by private testing companies. 
The passing results are then sent to the FCC 
for final certification, a process taking sev- 
eral months or more. 


ATAT 6386 
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20-MHz 386-based PCs: Summary of Features 
(Products listed in ascending base-price order) 




















Amax PC/386 
CONFIGURATION TESTED VIPC Hybrid CPU 386/20 PC Link 386-20 Business Micro Lab 386 Everest 386/20 
List price $5,999 $4,725 $5,195 $3,495 $3,697 $4165 
Upgrades and additions to the 4MBRAM,80MB = 2MBRAM,40MB =: SOMB harddisk, one 40MB hard disk, 40MB hard diok, 40MB hard disk, EGA 
baalc configuration harddisk and60MB harddisk, VGAcard = 12MB5%-Inchand EGA card and EGA card and card and monsor 
backup, and monitor, 80387 one 1.44MB 312 monitor morior 
tv 32-inch coprocessor Inch disk 
disk drive, EGA/ drive, VGA card and 
VGA monitor, 80367 monitor, 80387 
Soproceen: sewer coprocessor 
Microprocessor clock speeds 8/20 MHz 8/20 MHz 20 MHz @/8/10/20MHz @/20MHz 24 MHz 
Wait states 0 0 0 0 0 0,1 
Bus clock speeds SMHz &MHz SMHz 10 MHz 8 MHz MHz 
Dilek controlier manufacturer and Wesiem Digtal NCL (ST-506) Digitet Enterprise Co. 
nee (ST-506) se a {ESON) {ST-508} {(ST-508) (ST-808) 
System drive capacity Controllercard han- Controller cardhan- Controller cardhan- Controller cardhan- Controller cardhan- Controller card han- 
dies 2 and 2 das © Nappy ated 2 dies 2 floppy and 2 es 2 and2 dies 2 and2 dies 2 and 2 
hard disk hard disk hard disk hard disk hard disk hard disk 
BIOS version and date Quadtel, Version AMI BIOS Awerd BIOS, Award BIOS, Ver- —-Quaditel, Version AMI BIOS {February 
2.21 (July 1968} (May 1987) cue sion C3.03 (1987) 2.21 (August 1988) 1966) 
System board manufacturer Advanced Micro Chartered Elec- Hauppauge Amax Micro Lab CMP Enterprise 
Research tronics Industries Co. 
386 chip set manufacturer Chips and Chips and Chips and intel Intel Chips and 
Technologies Technologies Technologies ‘Technologies 
| MEMORYSPECIFICATIONS _—i SPECIFICATIONS 
Memory chip type 256K 256K, 1MB 256K 256K 256K, 1MB 256K, IMB 
Chip packaging SIMM (first 1MB), SIMM OP OIP SIMM sIP 
DIP (upgrades) 
RAM chips ORAM ORAM DRAM ORAM, SRAM ORAM ORAM 
interleaved memory e e e Oo e e 
Shadow RAM e e io) e e ° 
Type of cache controller N/A NA NWA N/A NA NA 
Cache software ° ° e ° o ce) 






Maximum RAM on motherboard 2MB 6MB 1MB 2MB 2MB 8MB 
Maximum 32-bit RAM 16MB 16MB 11MB 6MB 16MB 6MB 
Math coprocessor supported 90287, 60387 80287, 80387 80387 80287 (or 80387 80287, 60387 80287 (or 80387 







‘Warranty 
FCC certification class 


with adapter) 


1 year 


tywur 


B A A A 


with adapter) 








“gh Eaitor’s Choice @—Yes O—No N/A—Not applicable: product does not have this feature. 
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Components a 20MHz 386 306/20 MHz AST Northgate WorkGroup Everex STEP 
Heritage 386/20 Dell System 310 Jewer Tower System = Premlum/386 Power System 386/20 Acer 1100/28 
$6,927 $5,398 $5,647 $5,245 $9,585 $4,499 $8,963 $6,503 $8,545 
150MB hard 90MB hard 44MB hard diek, — 71MB hard 2MBRAM,SOMB VGAcardand = 2MBRAM,GOMB 2MBRAM,s0Mea S8MBhard disk, 
BR EME SIE” ome TzMB Sie” 80387 coproces- Tame sininch harddiak, EGA = monitor hard disk,EGA —harddiek, EGA  VGAcard and 
jnch and one Inch and one 80%, VGA card and disk drive, EGA card and monitor card andmontior, card and monitor ‘monitor 
ee Lele Soe ae 

5 4 i 80; Ne 
coprocessor 
6/20 MHz 4.77(820MHz 8/20 MHz B.70/20MHz 4.77/8/20MHz 8/20 MHz 6/20 MHz 6.67/10/20 4.7716/8/16/20 

MHz MHz 

0,1 0 0 0,1 0,1 0,1 1 0 1 
12 MHz MHz 8 MHz 8.710 MHz MHz 10 MHz 8MHz 8/10 MHz MHz 


Data Technology + Weetem Digital Hard disk, West Everex (ST-506) Wester Digital Adaptec (RLL) ‘Westem Digital ‘SMS (ST-506) Micropolis (ESDI) 





256K, 1MB 256K 256K, 1MB 256K 256K, 1MB 256K 256K 256K, 1MB 256K 
SIMM SIMM SIMM SIMM SIMM OIP SIMM SIMM OIP 
a 
DRAM DRAM DRAM, SRAM ORAM,SRAM Static column ORAM ORAM ORAM,SRAM DRAM 
RAM for cache 
(eee 
e e ° ° ° ° e (eo) e 
e e e ° e ° e ° e 
NA intet AMI Everex NYA Mylex NA AMMA NWA 
° ie) ° e e ° ° e e 
16MB 8MB 8MB 8MB 13MB 4MB NA 8MB 4MB 
16MB 16MB 8MB 16MB 13MB 4MB 48MB 16MB 12MB 
80287 80387, Weitek 80387 80387, Weitek  80287,80387 8028780387 80387 Weitek 80387 Weitek 80387 Weitek 
1187 1167 1167 1167 1167 
| 1 year lyear on-site 1 year 1 year tyear 1 year 1 year 1 year 1 year 
service 


B 1 A A B A B 8B B 
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at high speeds, imposing a minimum of 
wait states, reading ROM is inherently 
slower. Not only are many ROM chips 
confined to lower speed ratings, but most 
ROM systems are limited to a 16-bit bus 
width, cutting data-moving performance 
to half the efficiency of 32-bit access to 
main memory. 

Unfortunately, the BIOS code of a 
computer represents some of the code it 


= The trend among 
computer makers is to 
copy the BIOS 
routines from slow 
ROM into fast, 32-bit 
RAM; this copying is 
called shadowing. 


executes most often. Every bit of DOS dis- 
played on the screen, for example, takes a 
side trip through the system BIOS and its 
slow ROM routines. Consequently, even 
the fastest personal computer has to shift 
into low gear to carry out many of its oper- 
ations. 

The trend among computer makers is to 
copy the BIOS routines from slow ROM 
into fast, 32-bit RAM; this copying is 
called shadowing. The 80386 micro- 
processor makes the process possible. The 
firmware routines of the BIOS are copied 
into a special memory area; then, through 
the memory-mapping abilities of the 
80386, the copy of the BIOS is assigned to 
the same addresses the BIOS originally 
used The original code is switched out of 
reach, 

The potential for ROM shadowing is 
built into the Chips and Technologies 
80386 chip set, which serves as the foun- 
dation for many of the computers reviewed 
here. The Chips and Technologies meth- 
od, although defeatable, makes shadowing 
automatic: you don’t have to do anything 
other than boot up your computer to take 
advantage of it. Other systems, such as the 











Amax PC/386 Business System, require 
your intervention (or that of your AU- 
TOEXEC.BAT file) to relocate the sys- 
tem’s BIOS code and enable shadowing. 
Either way, the result is the same— 
snappier system response. DOS operations 
(especially video writes) and anything else 


that requires BIOS access are dramatically | 


accelerated. The computer seems more re- 
sponsive, almost instantly obeying your 
commands. 

Although lengthy, the list of machines 
reviewed here doesn’t include all your op- 
tions in the 20-MHz 80386 marketplace. 


| Among the first to appear were the Com- 


paq Deskpro 386/20 (reviewed in PC 


| Magazine, January 26, 1988) and the IBM 


PS/2 Model 80-111 (PC Magazine, April 
26, 1988). Eleven more contenders were 
surveyed in the article ‘‘20-MHz 386s: 
Hustle with Muscle’’ (June 28, 1988), and 
the November 15, 1988, issue included 
20-MHz machines among its selection of 
small-footprint 386s. 

This roundup focuses attention on 20- 
MHz 386 computers that have not been 
previously reviewed. Several other models 
now on the market were unavailable at the 
time of the review; these included products 
from Club AT, Delta Computer Corp., 
and NEC Information Systems. 

—Winn L. Rosch 


ACER TECHNOLOGIES CORP. 


Acer 1100/20 


If quantity counted for everything, the 
amassed quantity of materials shipped 
with the Acer 1100/20 would certainly 
give the machine a hands-down first place 
in the 386 computer Olympics. Along with 
the system unit and a VGA monitor, we re- 
ceived documentation for every board in- 
stalled in the computer, an operations 
manual, MS-DOS manuals and disks, 
GW-BASIC manuals and disks, and sev- 
eral small pamphlets detailing the use of a 
few utilities that are thrown in to manage 
memory and disk caching. The only things 


missing were the copy of Microsoft Win- | 


dows/386 that Acer includes with every 
machine and the mouse that’s also a stan- 
dard component. 

The computer itself is sleekly styled off 
the standard AT flatbed architecture. 
Round comers and a vent motif inlaid 








i] 
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Acer 1100/20 

Acer Technologies Corp. 

401 Charcot Ave. 

San Jose, CA 95131 

(800) 538-1542 

(408) 922-0333 

List Price: With 2MB RAM, 70MB hard 
disk, 1.2MB 54-inch disk drive, disk cache, 
MS-DOS 3.3, LIM EMS 4.0 driver, GW- 
BASIC, Microsoft Window's/386, Acer serial 
mouse, $6,695; with 88MB hard disk, VGA. 
card and monitor, $8,545, 

In Short: A technologically sound machine, 
the Acer 1100/20’s performance falls within 
the mediocre range among 80386-based 
computers while 1ts price floats in the upper 
range. 

CIRCLE 687 ON READER SERVICE CARD 


FILE 


across the front of the machine emphasize 
its relatively modemistic appearance. At 
the left side, a recessed panel holds the cy- 
lindrical key lock and status lights that in- 
dicate when the fast 20-MHz speed is in ef- 
fect and whether your hard disk is being 
accessed. 

Around back, the on/off switch perches 
at the middle of the right side, just above 
the main power receptacle. You'll also 
find a separate power tap for a mono- 
chrome monitor (as on the old PC-XT sys- 
tems). Centered at the bottom of the rear is 
the keyboard connector, and adjacent to it 
are the access bays for interface boards 
plugged into the eight-slot motherboard. 

The keyboard is substantially a stan- 
dard 101-key model with reasonable tac- 
tile response. Acer has carried the LED 
display one step further, however, includ- 
ing a power-on light along with the more 
typical CapsLock, NumLock, and Scroll 
Lock indicators. 

Inside the beige case you'll find that the 
1100/20 contains a 20-MHz 80386 (older 
versions of the machine ran at 16 MHz). 
The test machine received at PC Labs also 
contained a 20-MHz 80387; alternatively , 
the 1100/20 will accept a Weitek adapter 
board. 

Acer opted to include an 88MB Micro- 
polis ESDI hard drive in the test unit and 
deals with it through a separate Adaptec 
ESDI controller card. The Panasonic 
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~ Asimple explanation of 
_ our newVGA Plus 16 card. 
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TONS Paradie Systems. Inc 


Now you can get high performance VGA and still stay compatibility with all pre-VGA standards. And the Paradise 
afloat financially. VGA Plus 16 card comes complete with a long list of software 
The new Paradise VGA Plus 16 cardis drivers to support all your favorite programs. 
the latest addition to our growing family of In simple terms, it’s the best high per- 
VGA products. Its 16-bit bus and BIOS rushes formance value going, At only $499 retail. 


For more information on any 


information to your screen up to 400% faster 
member of the Paradise VGA family —VGA 


than IBM*'s Display Adapter. And its exclusive 


AutoSense™ feature guarantees trouble-free Plus 16,VGA Plus”or VGA Professional 
high performance. please call Paradise at (415) 960-3353. Or 
You also get 256 brilliant on-screen colors call the dealer nearest you. 
with 640 x 400t resolution. Or 16 colors in 
800 x 600 resolution, for even crisper detail. PARADISE; 
Plus you get complete hardware and ca = 
software compatibility, including downward MEN. ee, me, ae, A a aeons 


Visit Us at Comdex Booth #1678 





+640 x 400 mode works with PS/2 and MultiSync monitors VGA Plus 16, AutoSense, VGA Plus and VGA Professional are trademarks of Paradise Systems, Inc. “IBM is a registered trademark of Intemational Business Machines Corp. 
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IBM‘ers. HP* folk. Mac fanatics. How will you ever 
find one printer that pleases them all? 

Easy. 
With Fujitsu's new, very personal page printers, 
the RX7100 series. 

To begin with, the economical Executive model 
gives you HP LaserJet™ Plus emulation, dual paper 
bins and a one-piece toner and drum cartridge for 
ease of replacement. Talk about paper handling— 
the RX7100 can automatically feed anything from 
envelopes to legal size paper from the same bin. 

The Publisher offers Adobe” PostScript? 35 resi- 
dent fonts, expanded = 
memory, HP Laserjet 
Series II* emulation 
with AppleTalk’ plus 
parallel and serial 
interfaces, to fill all 
your desktop publish- 
ing needs. 

One last thing— a simple upgrade is all it takes 
to turn the Executive model into the Publisher. 

So you can start small and add more features later, 
when you need them. Want to know more? Call 
1-800-626-4686. 

Personally, you'll be doing yourself a favor. 





Fujitsu RX7100. The Personal Page Prinier. 


FUJITSU AMERICA 
Computer Products Group 








* Personally, if1 had to keep as 
many people happy as you do, 
Id go with Fujitsu. You get laser 
quality, Adobe PostScript, 
upgradeability...and a price 
you wouldn't believe.” 
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All These 
Functions For 
$150. 


Word processing 
Document tracking 
Communications 
Terminal emulation 


4 functions in one easy to use program thac 
conserves your leaming time, your PCs 
roemory, and your money. Wordmover's state of 
the art features are based on Computerease 
Software's experience with the publishing 
indusery since 1983. 

Powerful Word Processing 

written in assembly language for speed, menus 
for beginners, command interface for advanced 
users, buile in spell checker, edit up ro 9 files at 
atime, 20 level undelete, search and replace, 
proportional font support, macro/script 
capability, mail merge. 

Integrated Communications 

dialing directory, translation tables, 
XMODEM, unartended file receive, customiz- 
able rerminal emulation for VT 100, 3101 etc. 
Document Tracking 

Wordmover gives you the cross referencing of a 


database without the setup and learning hassles. 


Customizable “header™ templates for tracking 
by addressee, subjece, document number, etc. 
Selective directories by category of file. 

Easy to use 

Turorial documentation keyed to progressive 
help screens for quick incremental learning. 
Pop down menus and key prompts. 
Customizable keyboard, commands, messages, 
& color. 


COMPUTER(EASE 


SOFTWARE 


P.O. Box 170 
Warren, R.I. 02885 


(401) 245° 1537 (401) 2451523 
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1.2MB floppy disk drive was driven from 
a multifunction controller card that also in- 
cluded two serial ports and one parallel. 
The disk bays have room for two more 
half-height devices; typically, you’ll want 
to fill them with a 34-inch drive (to main- 
tain compatibility with the IBM PS/2 
world) and, considering the large hard- 
disk storage found on most 386 systems, a 
tape backup unit. 

Acclose look at the motherboard reveals 
a high discrete chip count rather than a 
sprinkling of VLSIs. System RAM, num- 
bering 4MB in the review machine, is not 
in the form of the SIMMs more typically 
seen in 386 equipment. (Note that of the 
4MB, 128K is inaccessible, being used as 
shadow RAM for the ROM BIOS.) From 
an operational standpoint, there's no dif- 
ference in RAM workings between SIMM 
and dual in-line packages, but this, like the 
overall appearance of the motherboard, 
bespeaks a delayed transition from the old- 
er AT architecture. It looks more like an 
adaptation than a fresh design. 


COMPATIBLE BUS DESIGN Bus 
speed on the 1100/20 is only 8 MHz, to 
maintain compatibility with software de- 


) Amoderate performer 
ata high price, the 
Acer 1100/20's 
56,695 base 
configuration 

| includes 2MB RAM. a 
70MB hard disk, and 

| no monitor. The 
machine’ s math 
coprocessor socket 
accepts either an Intel 

| 80387 (shown) or a 
Weitek 1167. 


signed for the slower AT world. Operating 
speed can be throttled from the keyboard 
among 20, 8, and 4.77 MHz or (through 
an included software utility) set to any of 
several other speeds in between. 

PC Labs benchmark tests did bring out 
a small anomaly that may be due to the 
way the Acer implements the 8-MHz bus. 
While bus speed would usually be unno- 
ticeable for most operations occurring on 
the motherboard (processor activity, RAM 
access), the 1100/20 ran through the NOP 
and RAM access benchmarks slightly 
slower than many of the other machines re- 
viewed. The performance deviation 
doesn't indicate a considerable speed dif- 
ference (as might occur if the operating 
speed were set in the wrong mode), but 
over the lifetime of the computer, contin- 
ued incremental differences will add up. 

As with most of these new-generation 
machines, any 1 100/20’s actual configura- 
tion is at the discretion of the buyer. The 
machine’s base configuration is a 70MB 
hard disk, 2MB RAM, and a 1.2MB flop- 
py disk drive for $6,695. That puts the ma- 
chine at the high end of the price category, 
while its performance remains steadfastly 
at the middle of the road.—Tom Harding 
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One of the most important reasons 
for buying our new LaserJet ITD printer 
is onthe other side of this page. 











One of the most important reasons 
for buying our new LaserJet IID printer 
is on the other side of this page. 
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—Ss The LaserJet IID printer is full | Series Il compatibility. Done! 
- of new ideas for making paper- So now you have a choice of 
handling easier and more two HP LaserJet printers. Both 
_ efficient. with that superb quality for 


An envelope feeder accessory, text and graphics you've come 

_ forone. Instead ofhavingtofeed to expect from Hewlett-Packard. 

envelopes manually, our new All good reasons to call 1-800- 
. printer does it automatically. 752-0900, Ext. 297A for the 

, You wanted more paper trays. name of your nearest dealer. 
- a member of the HP i Patines IiD poe 
erJet printer family prints on two of them, each witha 

both sides of the paper. But 200-sheet capacity. Give us more |G | HEWLETT 
that’s just the icing on the cake. fonts, you said. And LaserJet (J PACKARD 


©1988 Hewlett-Packard Company PEI2807 
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AMAX ENGINEERING CORP. 
Amax PC/386 
Business System 


From the outside, Amax Engineering 
Corp.’s PC/386 Business System looks 
like a garden-variety AT-compatible com- 
puter, and its 20-MHz 80386 microproces- 
sor hardly sets it off from the rest of the 
pack. Inside, however, is Amax’s own 
system board, which does have a couple of 
design quirks. If you can live with them, 
| you'll find the PC/386 Business System a 
speedy and sturdy performer. 
The requisite 80386 of the PC/386 runs 
at your choice of four speeds—20, 10, 8, 
or 6 MHz. A socket is provided for an 
80287 numeric coprocessor, with speed 
options of 4, 8, or 10 MHz (some speeds 
require a change of crystal). An 80387 co- 
processor can be installed using an adapter 
board. 


ON THE BOARD The Amax system 
board runs competently, but it misses per- 
fection in a couple of ways. It cheats you 
out of an expansion slot, because one of 
the eight must be devoted to memory. And 
it lacks the automatic RAM shadowing 
abilities of the Chips and Technologies 
chip set; you must manually run an Amax 
program to move BIOS code into fast 
RAM, or else you lose the use of 384K 
memory, 

Absent from the system board are the 


i 
BS fact FILE 


Amax PC/386 Business System 

Amax Engineenng Corp. 

47315 Mission Falls Court 

Fremont, CA 94539 

(800) 888-AMAX 

(415) 651-8886 

List Price: With IMB RAM. 1.2MB 5'- 
inch disk drive, $2,565; with 40MB hard 
disk, EGA card and monitor, $3,495. VGA 
card and monitor, $740; 80MB hard disk, 
$875; MS-DOS 3.3 and GW-BASIC, $75. 
In Short: This well-built machine has a pro- 
prietary system board that delegates RAM to 
an expansion slot. The mildly cumbersome 
Process needed to enable shadow RAM 1s its 
only major drawback 
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Aside from a couple of 
design idiosyneracies, 
the Amax PC/386 
Business System 
affords moderate 
performance ata low 
price. All 32-bit 
memory resides ona 
proprietary memory 
expansion board, 
which has its own 
expansion slot on the 
motherboard. 
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VLSI chips so familiar in other computers. 
Its circuitry is mostly discrete chips, a de- 
sign alternative that requires so much 
board space that memory won't fit on the 


| AT-size system board. Instead, all RAM 


resides on a proprietary 32-bit plug-in 
memory board. 

One megabyte of 80-nanosecond, 256- 
kilobit page-mode DRAM chips are sol- 
dered to this board, with sockets for anoth- 
er megabyte. Optional daughter cards can 
add 2MB, 4MB, or 8MB more. All RAM 
is parity checked. Of the first MB, only 
640K is available, and that is standard 
DOS memory. The balance is used as 
“*system’’ memory. It can be used for relo- 
cating the BIOS and EGA firmware 
through a program supplied with the sys- 
tem. Instead of expecting automatic relo- 
cation, you have to run this program every 
time you boot up the Amax (for instance, 
in your AUTOEXEC.BAT file). 


With one slot devoted to RAM, seven | 
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expansion slots are usable: two 8-bit and 
five 16-bit. One of the latter comes filled 
with a combined floppy/hard disk control- 
ler: in the evaluation machine, a Western 
Digital WD1003-W A2—an upgrade from 
the ST-506-interfaced controller you'll 
find in an AT. One 8-bit slot was filled 
with a Twinhead HEGA/Printer adapter, 
the other with a proprietary I/O card featur- 
ing a serial port, parallel port, and game 
port. On the same retaining bracket with 
the game port was a connector for a sec- 
ond, optional serial port, but the I/O card 
lacked the UART chip necessary to bring it 
to life. 

The Amax chassis is among the sturdier 
ones used by compatibles, very rigid and 
appealingly plated with a chromelike fin- 
ish on the inside. It has five half-height 
drive bays, two internal and three with 
front-panel access on the right, AT-style. 
The disk-mounting system uses AT-com- 
patible rails. 
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STANDARD EQUIPMENT Standard 
equipment includes one 1.2MB 54-inch 
disk drive. The evaluation machine was 
also equipped with a Seagate ST-25] hard 
disk, which delivered an average access 
time of about 30 milliseconds and a 5- 
MHz transfer rate. The disk was parti- 
tioned with Ontrack Computer Systems’ 
Disk Manager software, not with DOS. 

The front control panel includes the 
standard features—cylindrical keyboard 
and chassis key lock, power and hard disk 
activity indicators—as well as a square red 
reset button. The rear panel follows the 
layout of most compatible computers, in- 
cluding power-in and switched power-out 
jacks, power-supply voltage selector (115 
or 230 volts ), three blanked cutouts for 25- 
pin D-shell connectors and two for 9-pin, 
the keyboard connector, and the expansion 
slots. 

The 200-watt power supply of the 
PC/386 Business System was manufac- 
tured by Taiwan Liton Electronic Co. 
Stuck to its side, a battery holder contains 
the four AA cells that power the system's 
built-in clock/calendar and CMOS config- 
uration memory. 

The BIOS bears an Award Software 
copyright and includes a setup program as 
part of its firmware, accessible by a press 
of the Ctrl-Alt-Esc key combination. A 


= The Amax BIOS 
includes a firmware setup 
program, accessible by 

a key combination. 


bank of DIP switches is used to set up the 
system hardware, allowing selection of 
color/monochrome displays and coproces- 
sor speed. 

Amax provided a Maxi-Switch key- 
board that uses the 101-key IBM Ad- 
vanced keyboard layout. This keyboard is 
noted for its soft, snapover feel and quiet 


operation. A Samsung CM453] 14-inch | 


color EGA display also came with the 
evaluation system. 
In overall performance, the PC/386 








Business System slipped just ahead of the 
basic 20-MHz 80386s. Despite the bother 
of explicitly relocating the BIOS and the 
lack of system board memory, you proba- 
bly would not regret buying the PC/386 
Business System.—Winn L. Rosch 


AST RESEARCH INC. 


AST Premium/386 


AST Research displayed a keen eye for op- 
portunity when it challenged IBM’s Micro 
Channel architecture (MCA) with the an- 


nouncement of its SMARTSlot architec- | 


ture last fall. Designed to do everything 
MCA can do without sacrificing compati- 
bility with the XT/AT bus, SMARTSlot 
was to afford the advantages of MCA 
without the drawbacks. 

It took AST nearly a year to ship a ma- 
chine based on SMARTSIot—the 20- 
MHz AST Premium/386—and it tums out 
to be everything you'd expect from AST. 
Overall performance is impressive if not 


spectacular, and the Premium/386 boasts 
the same sleek styling, armored-car con- 
struction, and attention to detail we ad- 
mired in the Premium/286. 


CHALLENGING A STANDARD IBM’s 
Micro Channel architecture is important 
not because it’s forcing all the manufactur- 
) ers from here to Okinawa to redesign their 
add-in boards but because it offers sophis- 
ticated bus arbitration capabilities. In a 
nutshell, this means that add-in boards can 
have their own processors capable of tak- 
ing over the bus to carry out specific du- 
ties. Such a processor is often called a 
coprocessor, or bus master. The coproces- 
| sors offload certain duties from the CPU 
and carry them out as the CPU crunches 

, numbers elsewhere. 
The beauty of the SMARTSlot archi- 
tecture lies in its adherence to current stan- 
| dards. It retains the AT bus and simply 
adds eight additional signals—the arbitra- 
tion bus. You can install any XT or AT 
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An innovator in terms of bus design, the 
AST Premium/386 provides AST’ s usual 
attention to detail but disappoints in terms 
of performance. The AST SMARTSlot 
architecture includes proprietary 32-bit 
memory expansion accommodating either 
256K or [MB SIMMs. 
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SMART BUT LONELY ...? 


AST is trying to establish a new standard with its SMARTSlot architecture bus. 
but other vendors aren’ t scrambling to manufacture compatible boards. 


he AST Premium/386 is smart, 
tough, handsome, and built like a 
Sherman tank. But as Mitt Jones points 
out in his review, blindingly fast it isn’t. 
I’ve been using a Premium/386 for 
some time, and 1 love it. Speed isn’t ev- 
erything in computers, I keep telling my- 
self... but in 20-MHz 386s, muscle 
machines from the ground up, speed 
counts. A Jot. 
So in trying to decide why I really like 
a computer I know isn’t as fast as less- 
expensive rivals, I turn to the machine's 
' second-biggest potential draw: the 
SMARTSlot. In the face of what is surely 
the biggest marketing push ever in the PC 
industry to establish a new stand- 
ard—IBM's campaign for the PS/2s, and 
for the magical, mystical Micro Channel 
architecture (MCA) bus—AST has had 
the courage to attempt with the 
SMARTSlot to create an alternative stan- 
dard. 


LOTSASLOTS All the cards you own 
will fit somewhere inside the Pre- 
miuny386, which is a slot maven's de- 
light: it has two 8- bit slots; four AT-stan- 
dard 16-bit slots, two of which are 
SMARTSlots; and one 32-bit slot. 

So just what exactly can you go out 
and buy today to plug into that 
SMARTSlot? 

Zip. While every add-on board ven- 
dor in the PC business will eventually of- 
fer its most important products in MCA- 
bus models—and several third-party 
PS/2 boards are already available, from 


board in the Premiuny/386, and it should 
run fine, although it will not be able to 
take advantage of the arbitrated multi- 
mastering. 

For multimastering, you'll need cards 
designed specifically for AST’s 
SMARTSlot architecture. Such cards will 
be incompatible with IBM’s MCA and 


such vendors as Cumulus, STB, Quad- 
ram, Orchid, DCA, and AST itself—no 
one has yet announced a board for the 
AST SMARTSkt. 

At the time of this review, AST had 
yet to sign up any other CPU maker for 
the SMARTSlot. No matter how many 
Premium/386s AST sells, the company 
is unlikely to create an installed base of 
SMARTSlot-equipped machines large 
enough to let third-party vendors profit- 
ably produce boards for that savvy slot. 

Late last year, when the SMARTSlot 
had been shown privately—and AST had 
been around to other computer makers 
talking it up as a smart bit of self-defense 
in the face of IBM’s MCA blitz and (sub- 
sequently abandoned) pledge never to 
license the MCA design to compet- 
itors—it looked briefly as if the 
SMARTSlet had a good chance of be- 
coming an industrywide altemative, a 
true second standard. 

Now that window of opportunity 
seems closed, forever—slammed shut 
both by other vendors’ indifference to the 
idea and, more recently and finally, by 
IBM's decision to issue PS/2-MCA li- 
censes. The SMARTSlot will almost cer- 
tainly remain an AST exclusive. In the 
worst way. 

Some board vendors have been talk- 
ing with AST about special-purpose 
boards for the machine. The SMART- 
Slot is particularly adaptable to commu- 
nications management functions, so it 
should be useful, for example, in build- 
ing superb network servers. And multi- 


also with an unmodified AT bus, since 
they require eight additional signals. 
SMARTSlot’s multimastering scheme 
seems to compare favorably with that of 
MCA, though there’s no way to test the 
multimastering performance of the two ar- 
chitectures until coprocessor boards—and 
software that can use them—hit the mar- 








master buses should be especially good 
with graphics-coprocessor boards. 

The Advanced Disk Controller that 
AST is talking about building is promis- 
ing. Premium/386s are already available 
with CDC Wren hard disks supported by 
ESDI controllers; mine has a 90OMB 
Wren with an ESDI interface, producing 
(like the PC Labs evaluation unit) a siz- 
zling 19-millisecond average access 
time. But other vendors are using Wrens 
and ESD1 interfaces too, so such a smart 
controller could be an important compet- 
itive advantage. 





SPEEDAND SMARTS Itseems likely 
that AST will also eventually improve | 
performance by adding the Intel 82385 | 
cache-controller chip and 32K or so of 4 
fast cache memory, as several otherhigh- | 
end 386 PC vendors have done. The | 
combination of fast cache memory and a 
smart disk controller could easily be dy- 
nhamite. 

For now, though, buyers of the Pre- 
mium/386 should know that the choice of 
add-in cards for the SMARTSlot is likely 
to be very limited; most of those cards 
will have AST’s name on them, And 
even AST’s willingness to support a bus 
found only in one model of its own line 
will be tested when, as seems inevitable, 
the company takes an IBM license to 
build PS/2 clones with MCA buses. 
—Jim Seymour 


Jim Seymour is a contributing editor of 
PC Magazine. 


ket. At the logic level, you'd be hard 
pressed to rate one architecture above the 
other. There are a few differences on the 
engineering level. One difference lies in 
the number of bus masters each system al- 
lows. In theory, MCA allows up to 15 bus 
masters. For all practical purposes, how- 
ever, you're limited to one bus master per 
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At Vendex we design 
every computeras acomplete system. 
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INTENSE COMPETITION HAS AWAY 
OF BRINGING OUT THE BEST. 








386i 
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In the computer industry, manufacturers fight gives their machines blazing performance. But 
to make their machines faster, friendlier, and more because it’s fully compatible with the broadest 
powerful than everybody else's. But as you may range of software available today 
have noticed, the most successful competitors build And tomorrow. 
their systems around the same chip: Intel’s 386™ So before you buy a new machine, make sure 
microprocessor. it has our 386 chip inside. After all, if these major 

Why has this one chip become the common companies wouldn't try to compete without it, 
denominator in computing? Not just because it why should you? 


s 2 
386 is a trademark of Intel Corporation. ©1988 Imei Corporation. tal 
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slot. That translates into a maximum of 
nine bus masters for the PS/2 Model 80, 
including the CPU. SMARTSlot, on the 
other hand, limits you to four. 


UP MEMORY LANE Once past the 
SMARTSlot architecture, you'll find little 
ground-breaking innovation in the AST 
Premium/386—just a good bit of no-non- 
sense engineering and attention to detail. 

Like Compaq’s Deskpro 386/20, the 
Premium/386 separates the 32-bit memory 
pathway from the system bus. This allows 
the memory bus to race along at 20 MHz 
while the system bus runs at a safe 8 MHz. 
System memory, upgradable to 13MB, in- 
stalls in one proprietary slot. 

Whereas the Deskpro 386/20 uses a 
32K static RAM cache in front of slow dy- 
namic RAM, AST has opted for all static- 
column RAM (not to be confused with the 
faster static RAM). AST hints that Pre- 
mium/386 owners may be able to upgrade 
their memory boards in the future. The up- 
grade would add a static RAM cache and 
Intel’s 82385 cache controller to the exist- 
ing board. 

AST also offers three different hard 
disks with the Premium/386. Our evalua- 
tion unit, a Model 390, included a 90MB, 
8-millisecond hard disk and a third-party 
ESDI controller. This setup seemed unbe- 
lievably fast at times and earned high 
marks on PC Labs benchmark tests, espe- 
cially when using the disk-caching utility 
AST includes with the system. 

AST originally intended to stock all 
Model 390s with its ESD1 SMARTSlot 
Advanced Disk Controller. Apparently de- 
lays in the development of that controller 
caused the company to ship with a Western 
Digital controller instead. 

The Advanced Disk Controller, a fea- 
ture that sounds well worth the wait, will 
sport its own 10-MHz processor for bus- 
mastering capability and 64K RAM for 
track buffering. An additional add-in 
board, AST’s SMARTcache, will supply 
512K RAM for a hardware cache, expand- 
able to 4MB. The controller will be capa- 
ble of driving two ESDI drives. 


SLOW MOTION Considering its there- 
before-you-are hard disk and above-aver- 
age memory performance, you’d expect 
overall system performance to knock you 
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AST Premium/386 
AST Research Inc. 
2121 Alton Ave. 
Irvine, CA 92714 
(714) 863-1333 
List Price: Model 300 with IMB RAM, 
1.2MB 5¥%-inch disk drive, $4,195, Model 
340 with 40MB hard disk, $6,295; Model 
390 with 2MB RAM, 90MB hard disk, 
$8,495; Model 3150 with 1SOMB hard disk, 
$9,795. EGA card and monitor, $1,090; 
VGA card and monitor, $1,140. 

In Short: A sleckly styled pioneer, the AST 
Premiunv/386 sports AST’s SMARTSIot 
architecture. It’s a somewhat pricey, middle- 
of-the-road performer with plenty of well- 
engineered details. 

CIRCLE 685 ON READER SERVICE CARD 





over. In practice, I didn’t have any serious 
complaints with the system’s speed, but it 
didn’t seem nearly as fast as the Deskpro 
386/20 either. 

That’s due, at least in part, to the slug- 
slow AST-3GPlusil EGA card included 
with our evaluation unit. Even with the 
EGA BIOS shadowed in RAM, an option 
that AST’s utility software allows, the 
3GPluslIl lacked the Compaq VGA’s pep. 
Without the shadowed BIOS, video per- 
formance was noticeably slow and more 
characteristic of a 286 machine than a 20- 
MHz screamer. 

Other performance problems seem to 
have been the result of using the expanded 
memory manager and disk cache software 
included with the system. Running a 512K 
disk cache in expanded memory radically 
boosted hard disk throughput, but it 
slowed system performance in other ways. 
This doesn’t mean that you should avoid 
using the cache and expanded memory 
manager at all costs; rather, you should try 
to determine whether the applications you 
typically use will benefit enough from the 
disk cache to make up for the slower all- 
around system performance. 


NUTS AND BOLTS § The Premium/386 
system chassis is an inch or so narrower 
than an AT chassis and about as deep. The 
rounded comers and two-tone cover give it 
a stylish look, at least in comparison with 













































your typical desktop computer. 

A hard reset button is on the front panel, 
above the system lock and to the left of the 
hard-disk-access light and three-level 
speed indicator. The system lock keeps in- 
truders from using your system—but not 
from removing the cover and making off 
with your hard disk. The back panel of the 
chassis sports a recessed 110/220-volt 
switch, two 24-pin serial ports, and a par- 
allel port as standard fare. 

Inside the chassis, the system bus sports 
two 8-bit, XT-style slots and four 16-bit, 
AT-style slots. Three of the AT-style slots 
double as SMARTSlots, accepting an XT, 
AT, or SMARTSlot card. The additional 
contacts on the front side of the standard 
AT edge connectors make the SMART- 
Slots easy to spot. The sole, proprietary 
32-bit slot accommodates all of the sys- 
tem’s memory. 

The system board provides sockets for 
both the 8-MHz 80287 and the 20-MHz 
80387 math coprocessor. Both may be in- 
stalled at once, but only one may be active 
at a time. You specify which coprocessor 
should be active through AST’s setup pro- 


gram. 

Standard equipment includes a high-ca- 
pacity, 54-inch TEAC drive. Two addi- 
tional half-height drive bays under the 
floppy disk drive and a hidden half-height 
bay under the standard hard disk give you 
plenty of room to install additional drives. 
The 220-watt power supply in our evalua- 
tion unit supplied two spare power leads. 

As non-1BM keyboards go, AST’s 
101-style keyboard rates above average. It 
resembles the Compaq keyboard in both 
styling and feel, and the computer’s design 
allowed meto substitute my faithful, third- 
party 84-key keyboard with no problems. 

By today’s standards, the Premium/386 
is a decent buy. It offers a wealth of fea- 
tures at a nice price and delivers impres- 
sive if not field-leading performance. But 
any present-day summation of the Pre- 
mium/386 and its performance must also 
take into account the growth this system al- 
lows in the future. Like it or not, choosing 
among 386 machines is rapidly becoming 
achoice among bus standards. 

Assuming that OS/2 applications catch 
on soon and AST comes through with its 
promise of intelligent add-ins, the arbitrat- 
ed multimastering of the Premium/386 
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@ 20-MHz 386s 






omputer technology is currently caught between the drive for increased 

operating speeds and the need to retain speed compatibility with older 
models in order to operate speed-sensitive software. Thus, while chips are 
being pushed to their current 20-MHz and 25-MHz limits, bus speeds ara still 


straggling along in the range of 8 MHz to 12 MHz. 


The upshot, as reflected in the benchmark test results, is a fresh crop of 
20-MHz 80386-powered mechines that are markedly similar in performance. 
Only Deli, Everest, Everex, Northgate, and Spear distinguish themselves 
from Compag in terms of speed. Note, however, that Everest 1s running its 
machine at 24 MHz even though the chips are warranted by ther 


Processor and Memory Benchmark Tests 


(vy Benchmark Tests: 20-MHz 386-based Computers 


menufacturer just for 20-MHz operation. Such speed-ups are legitimate only when 
sellers warrant their machines’ operation (Everest claims it will guerantee its 
machine's chips at the higher performance level). The Spear machine performed 
impressively on the processor tests, but because it experienced hard disk failure, 
no disk tests are reported. 

The differences in times on the video tests reflect differences in video stan- 
dards (EGA versus VGA, 16-bit versus 8-bit) es well as whether a particular 
system moved the video BIOS routines to system RAM as shadow RAM. The 
CPU 386/20, for exampla, scores fastest overall in the video tests because it uses 
@ 16-bit VGA card and shadow RAM. 





Disk Benchmark Tests 


Performance Times 
(Times given in seconds except whera noted) 
pos Dos BIOS 
80386 Floating- Conven- File Accees File Access Disk Seek 
Inetruction Point tlonal Extended (small (large (milti- 














Mix Calculetilon Memory record) record) seconde) 
NAT 3560) O77 11.62. 4 29.20 
1.71 3.15 12.36 18.02 30.69 
1.70 3.30 0.52 
10 82 0.50 A 
169 318 1337 0.66 5. ; 
Deti System 310 1.68 2.71 10.27 0.37 WAS 56.62 5.60 18.49 
Everex STEP 306/20 1.68 2.65 10.03 0.35 65.25 7.63 16.16 










059 
0.46 
0.61 


10.82 
12.70 








10.50 040 





Everest 386/20 


wll Di7S Vc 
2.58 


10.00 
10.43 


036 
0.50 


N/A*—Not applicable. the IBM PC AT is an 80286-based computer. 
N/A§—Not applicabis: no extended memory was installed. 


The NOP benchmark test is designed to maasure raw 
clock speed and memory access time while minimizing 
differences in microprocessors and the effect of memory 
caching. This test executes almost nothing but NOP 
(‘No Operation} machine code instructions in a big 
128K loop. 


The 80386 instruction Mix benchmark test measures 
the time it takes to execute @ selected series of 
processor. intensive tasks. The test program uses 
80386 mstruction code. These instructions are e subset 
of the total processor instruction set. The 80385. 
Instruction Mix implements e number of 32-bit 
operations. in the 80386 processor these become single 
instructions, whereas in the 8086 and 80286 versions of 
the benchmark test they remain multipie Instructions. 


, The Floating-Point Calculation benchmark test 
measures processor speed by looping through @ series 
of fioating-point . including muttiptication, 


division, exponentiation, end logarithmic end tngonometric 
functions. The benchmark program uses the fioating-point 
jiorery Included with Microsofl C Compiler 4 0 


The Conventional Memory benchmark test allocates 256K 
of conventionel memory and treats il as e senes of 64-byte 
records. Then, 16,384 random records are read into and 
written from this mamory. The resuit shown is the average of 
the read and write times. 


The Extended Memory benchmark test allocates 256K ol 
extended memory and treats It as a series of 64-byte 
records Then, 16,384 random records are read into end 
writen from this mamory The result shown Is the everage of 
the read and write times 


DOS File Access benchmark test measures the throughput 
rate of the disk being tested In this case, throughput times 
are meesured in terms of how long the disk takes fo perform 
cammon DOS file-management functions Five tasks-file 


54.49 18.08 28.71 


WA—Nol applicable the machine 
experienced hard disk faiture. 


Creabon, sequential file write, sequential tile raad, random file 
wrie, and random file read-—are timed end the results 
summed. 

The test is carried out for two different types of files—small- 
record files and lange-record files—that are used by common 
PC appications. Files created using small records are typically 
used by database management programs, and large records 
are typically used for word processing end spreadsheet files. 
Loading e OOS program is also simulated by the large-record 
test. 


The BIOS Disk Seek benchmark test measursa the time it 
takes to do e random seek using the disk’s ROM BIOS. The 
test result cludes munimal software overhead and may not 
parallel the manufacturer's claimed average access time. The 
test progrem performs 1,000 seeks. The average result is 
shown In milliseconds. 
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If you're the type of person who’s too 
busy to read an ad, read this ad. 

Because you'll learn about a new tool 
that will help you manage people, ideas, 











efficiency. A tool 
that will help you 

avoid slumping into 
your chair, shaking 
your head, and asking, 
“How on earth will I ever 
get this done?” 

We call it Lotus’ Agenda, 
the personal information 
manager. 

Agenda allows you to 
dump random facts, thoughts, 
and mee into your PC without having to 
structure the information in advance. 
owl's [Vig austen iso mare orp ‘isticated version of this filing system. You can 


put items an Bpenhere peu ws nt. View them any way you want, And have access to 
them anytime you wa’ 





This is for ev 
too busy to get 










File View '°~ Category Print System: Gut 
Se 











You can 
record the 
thousands 


<_ | Wolkuel lo 
© Forward pote comparen aniciesto + Joan + Compete Tackng 
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of tasks * Ecowipmeengoetncannes —» Bo «Bona Doers 
you need Coon 
to address 
to put 
together a 

Items. Dump information in manually, ssnpent tl ofiee 
NEW PYOd- — ourpep-up capability white in another progr 


uct line. Or the thousands of factors you 
need to put together a new bottom line. 

Agenda will not only file these random 
items of information for you, it'll help you 
arrange them any way you want. 

So you can understand them better, 
formulate new ideas better and extract all 
the answers you need better. 

Which means, now you can concentrate 


eryone whos 
any work done. 











oe ——— “es | different ways so you 
| snare <igaemomtawnmes <u sows | | teu mettain se |-eae | can pinpoint informa- 
[) Se ere | ca eee tion that’s important 
[EERE ee | Sen eames ome to you. Or discover 
| “gene cimenmemernze “tm ce | | oan sorta ttm ‘inp sam | NeW relationships you 
“ae | ey bx toonskiered 
| + Dumuton J DoTomend Bob thinkweneedto «Tom + Merkemng | ei Lan ONY) A 
eee Sais een 
igec| tae bya sprees haa or ale ll abe tthe: a view, Agenda will 
more on using and acting on your infor- automatically update all other categories 
mation. And less on processing it. where the item has been assigned. 
How does Agenda work? In fact, you could say that Agenda recal- 
First, enter your items of information culates your text the way a spreadsheet 
ae an _%_ program recalculates numbers. 
' , All of which means, from now on you'll 
- a be able to come in every morning, check 
° ~<a ee your Agenda, and get right to work. 
. — — Because you'll immediately know what 
work needs getting to. 
The whole dea behind Agenda isto get them al in row For $15, we'll send you an Agenda demo 
into your PC and assign them to catego- kit or videotape. Call 1-800-345-1043 and 
ries that you create. askfordemokit 


Then Agenda will do all of your filing © AGJ-3058 for 
automatically. And thanks to Agenda’s the 3.5" version 
multiple filing capabilities, if the infor- or AGJ-3053 


Lats Agere 









mation is relevant in more than one for the 5.25” 
place, Agenda will take it and put it in version. Or ask 
several categories at once. for videotape 


This makes it easy to view yourdata in AGJ-3063. reg 


Introducing Lotus Agenda _—— 


Agenda and Agenda Demo Kit require an (BM® PC ar compatible, with 640K and a hard disk DOS 2 Gor higher Lotus and Agenda are registered trademarks of Lotus Development Corporation IBM is a registered trademark of [BM Corporation 
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Benchmark Tests: 
20-MHz 386-based Computers 








Video Benchmark Tests 


Relative Times 
(Compaq Deskpro 386/20=100) 








Video Benchmark Tests 


Video BIOS ~—- Video BIOS. 
Performence Timss Direct Routine Routine 


(lunges Weniy seconds) toSereen with Scrolling Without Scrolling 





















‘The Direct to Sereen benchmark test measures the — — = 

bandwidth of the video adapter by wrting directly to the MHz IBM PC AT (EGA) 4.90 760 450 

display memory buffer. The test ts performed in videomode PC i 

arpa et Legh Md age slice Amax PC/386 Business System (EGA) 7.87 13.07 9600 
janotsoe REP STOSW instruction with register CX equalto == Acer 1100/20 (VGA) 6.70 929 6.26 

2000. is done 1,000 times, end the It shown is the 

mate Oe PC Link 386-20 (VGA) 2.84 5.20 2.01 

The Video SIG Routine with Serotting benchmark test Whole Earth 20MHz 386 Tower (VGA) _4.17 TaN o38 
measures the speed of the BIOS Teletype routine with Vil ybrid (EGA) 3 4.06 43 

scrolling, The test is perlormed'in video mode 3. Thescree! =e EEE E> 
\s cleared and 240 lines of 60 characters gach (inctuding a _ Dell System 310 (VGA) 4.69 319 21099 ee oa 
terminating carnaga return end line feed) era wniten to the 

Meplay Urmagh tha BIOS Teletype rocune “Aloagh tne frst Ev8tex STEP 386/20 (EGA) 637 7.09 4.23 

24 lines written to tha display do nat involve scrotking, all the Micro Lab 386 (EGA) 6.28 405 1.40 


remamung lines scrolt the dispiay. - — 


CPU 386/20 (VGA) 2.93 3.13 1.07 
The Video SIOS Routine Without Scrolling benchmark ATE a a Baga “sag a 
test measures the speed of the BIOS Teletype routine d ge i 
without scrolling The test is performed in video mode 3. 
The screen Is cleared end 24 fines of 60 characters each 
{including @ terminating carriage retum and lina feed) are 
wnitten to the display through the BIOS Teletype routina. 
Thus Is done ten times, end the resuit shown 1s the total of 
the ten tnals 






Compaq Deskpro 386/20 (EGA) 3.70 320 0.65 


7 aat . 
0 MHz 





Everest 386/20 (EGA) 4.68 4.95 2.87 
L (ends) 
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should offer performance equaling or sur- 
passing that of any 20-MHz machine 
available today. It is within this framework 
that AST hopes to find success with the 
Premium/386. The idea is that you don’t 
lose anything by choosing the Premium to- 
day, and you may gain a lot in the future. 

Not even the folks at AST can expect 
that the industry will wholly embrace the 
SMARTSlot architecture in lieu of IBM’s 
MCA. If for no other reason, many users 
will follow IBM simply because they’re 
afraid not to. 

The Premium/386 stands, however, as 
a technologically sound alternative to the 
PS/2 Models 70 and 80 and their MCA. 
The real question is whether AST can mus- 
ter the industry support to offer the wide 
range of coprocessor boards that will un- 
doubtedly emerge for MCA. The answer, I 
fear, is no.—Mitt Jones 


AT&T CORP. 
AT&T 6386 
WorkGroup System 


While nearly all other 80386-based com- 
puters seem caught in a rut following the 
AT design school, the AT&T 6386 Work- 
Group System stands out. Its styling re- 
sembles the typical AT clone but is also re- 
freshing; the chassis and layout are 
particularly noteworthy. From a functional 
viewpoint, though, they prove worse than 
the typical 80386-based PC. 

Take a look at the 6386 and you’ll see 
why AT&T may run into trouble in the 
personal computer marketplace. Whereas 
the IBM PS/2 series enjoys an elegance of 
design that, not incidentally, results in 
rock-bottom manufacturing costs, the 
AT&T 6386 is a complex kludge that 
seems to rely on the weakness of the Italian 
economy to Keep its price low. (Like other 
personal computers in the AT&T lineup, 
the 6386 is made in Italy by Olivetti.) 

The chassis is an elaborately fabricated 
structure that does as well as the typical 
clone in holding the system together. But 
all it yields is three half-height drive bays 
with front-panel access. A hard disk bay is 
grafted on the right—screwed on as if it 
were an afterthought. The extra bay adds 5 
inches of unnecessary width (and cost) to 
the 7'4- by 19- by 15-inch chassis. 











oe 4 Sareea | 
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The drive in the bay is an excellent 
unit—a half-height Magnetic Peripherals 
(CDC) 84MB hard disk with an 18-milli- 
second average access time and 10-MHz 
transfer rate, thanks to its ESDI interface. 
This drive, however, could easily have 
gone into the three-bay stack without 
stretching the computer. 


DRIVE MOUNTING In the main mass- 
storage stack, drives mount on AT-like 
rails of a length and width quite different 
from their IBM counterparts. Standard 
equipment includes a 54-inch or 34-inch 
high-density floppy disk drive in the top 
bay (a Panasonic JU-257 of the latter di- 
mension was supplied in the evaluation 
system). 

System controls and indicators run 
through the black belt at the bottom of the 
chassis. These include a keyboard lock 





It may not be a hot 
performer, but the 
AT&T 6386 
WorkGroup System 
can accommodate up 
to 48MB RAM. This 
computer uses the 
same basic chassis 
that has been found in 
previous AT&T 
personal computers, 
with the addition of a 
grafted-on hard disk 
drive bay, which frees 
the internal drive bays 
Sor floppy disk drives. 































with an indicator light, a hard disk activity 
indicator, a hardware reset button, the vol- 
ume control for the intemal speaker, a 
push-button power switch, and a power-on 
indicator. 

The 6386 system board comprises four 
parts: a main system board that lines the 
bottom of the chassis, accessed through a 
removable pan under the computer, a 
backplane that provides the connectors for 
the system’s expansion slots; a short board 
toconnect those two; and a memory board. 
The inefficient AT&T design does not 
leave any room on the big system board 
for RAM. 

The system board itself measures more 
than 13 by 13 inches and is sparsely popu- 
lated. Its high points are a 20-MHz 80386 
and matching 80387. The system also sup- 
ports the Weitek 1167 at the same speed. 
VLSI is notably absent from its circuitry. 
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AT&T 6386 WorkGroup System 

AT&T Corp. 

1 Speedwell Ave. 

Moristown, NJ 07960 

(800) 247-1212 

List Price: With {MB RAM, 1.2MB 5%- 
inch or 1.44MB 32-inch disk drive, Micro- 
Soft Windows/386, $4,495; with 80MB hard 
disk, $5,995; with 135MB hard disk, $6,895 
80387 math coprocessor, $1,199; EGA card 
and monitor, $995, IMB RAM upgrade, 
$549; bus mouse, $150, MS-DOS 3.2, $95. 
In Short: An Olivetti-made system with an 
odd four-part system board and nonstandard 
video system, AT&T's 6386 18 a very re- 
sponsive machine despite its modest bench- 
mark test performance. 

CIRCLE.684 ON READER SERVICE CARD 















The microprocessor does not benefit 
from any exotic memory technology. The 
memory board holds up to 16 banks of 80- 
nanosecond, 256K SIMMs in four banks 
of four. The board is also able to accom- 
modate | MB of SIMMs. Three such 
boards can be installed in a single system 
to bring total capacity to an impressive 
48MB. Logically, the 2MB of the evalua- 
tion system was divided into 640K for 
DOS, 1,024K for extended, and 384K as 
“‘dedicated”’ memory. 



























OVERLOADED PERFORMANCE An 
unadulterated wait state drags overall sys- 
tem performance so far down that on the 
80386 Instruction Mix benchmark test it 
was the slowest machine we tested. The 
system seems faster than that, however. 
The proprietary AT&T video system and 
quick hard disk make the 6386 respond to 
every command almost instantly. 

Aside from the three 32-bit expansion 
slots for memory, which can also be used 
for 16- and 8-bit cards, the AT&T 6386 
WorkGroup System offers two 16-bit and 
two 8-bit slots. In the evaluation system, 
three slots were filled by the factory—one 
32-bit slot with memory, one 16-bit slot 
with a Western Digital WD1007A com- 
bined floppy/hard disk controller, and one 
8-bit slot with a Paradise-based proprietary 
video controller. 

Built into the system board circuitry are 





PC 











| a serial and a parallel port, located at the 
| lower edge of the rear of the chassis. Pow- 
er input and switched power output con- 
nectors from the 230-watt Alitec power 
supply also appear on the rear panel along- 
side the oversized cooling fan. 

The BIOS bears an Olivetti copyright 
and includes an elaborate set of diagnostics 
that run when the system is booted. Setup 
software is provided with the system, 
along with DOS and Microsoft Win- 
dows/386. AT&T’s version of OS/2 is an 
extra-cost option. 

The AT&T keyboard is made by Key 
Tronic Corp. and proves to have the best 
feel of any Key Tronic keyboard to date. It 
follows the IBM 101-key Enhanced lay- 
out. It differs, however, in using a 9-pin 
D-shell connector to link with the system 
unit. 





LAGS IN VIDEO AT&T stubbornly 
goes in its own direction for video. Where 
once the AT&T system led IBM in terms 
of quality, now it lags behind Big Blue, 
with 640- by 400-pixel resolution. For a 
video connector, the AT&T system uses a 
25-pin female D-shell, exactly like a paral- 
lel port. In fact, you can plug the AT&T 
monitor into the 6386’s parallel port and 





a The AT&T 6386's 
bullheaded refusal to 
_ follow the industry 
standards brands it an 
also-ran. 


get quite a light show when you boot the 
computer up. 

The AT&T CRT319 color monitor sup- 
plied with the system is carefully styled—a 
bit rounder at the edges than the current 
fashion dictates—and it provides a bright, 
sharp image measuring 1012 inches diago- 
nally on a 12-inch tube. 

Overall, the AT&T 6386 WorkGroup 
System is marked by good intentions— 
like its 48MB RAM capacity and snappy 
video—but its bullheaded refusal to follow 








' ow RAM. The balance of system memory 


the industry standards brands it an also- 
ran. If you don’t want to suffer the video 
compatibility woes, you won’t want the 
6386.—Winn L. Rosch 


COMPUTER 
COMPONENTS CORP. 


Computer Components 
Heritage 386/20 


Though sold from North Carolina, the 
Heritage 386/20, from Computer Compo- 
nents Corp., originates not in the Old 
South but the South China Sea. This Chi- 
nese AT is chiefly a product of Taiwan’s 
Tatung, which manufactures the system 
board, case, video adapter, and display. 
It’s a well-made, competitively priced 
computer, though hardly innovative. 

Its central processor is, of course, an 
80386 running at 20 MHz. For compatibil- 
ity with finicky software, it can be slowed 
to 8 MHz using its setup software (this re- 
quires rebooting the system). Support cir- 
cuitry is chiefly built around the Chips and 
Technologies 80386 chip set. 

The Tatung system board in the evalua- 
tion unit was socketed and equipped with 
an 80287 numeric coprocessor operating at 
10 MHz. Computer Components has 
promised a new system board with provi- 
sions for a full-speed 80387; it should ap- 
pear about the time this review is pub- 
lished. 


INTERLEAVING A DRAWBACK Per- 
formance falls into the second tier, owing 
to the simple interleaved memory scheme. 
That memory is made from 80-nanosec- 
ond, 256K SIMMs. Eight sockets for these 
hide under the hard disk bay and are inac- 
cessible without removing the system 
board from the chassis. Eight more sockets 
are available under the front end of the ex- 
pansion slots. 

Sockets must be filled in banks of four, 
and the hardware-setup software allows 
each bank to be configured to accept either 
256K or 1MB SIMMs; the maximum pos- 
sible system-board memory is thus 16MB. 
No 32-bit expansion slots are provided 
with the system. The first megabyte of in- 
stalled memory is automatically config- 
ured with 640K for DOS, 348K for shad- 
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The HiREZ™ Mouse. You can feel 
on your first lap around the screen. 
issamaated more crisply to your 


— for ‘ae mice. Built-in 62 
tuning and 30% less weight enable it gaa 

togo the distance without dragging tts biter ie rahe 
tail soyoucan cruise through your work 
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Hire - 
FiREZ brings high performance toall ad as 
Jour favorite PC software. And the Logitech name . £0 wo cask. 
on the hood means you can count on whats inside. i 
Afier all, we build mice for companies 
like Apple, AT&T, DEC, and H-P. 
All this mousepower 
comes with the. 
j { For the name 
; of your nearest 
price of $149.00. dealer, call 
800-231-7717. 
utes ess In California: 800- 
Bocas? ee ¥ 552-8885. In Europe: 
oon ++41-21-869-96-56. 
m gest C 
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is addressed in the extended area. 

The ROM bears a Phoenix Technol- 
ogies copyright. A special software utility 
handles all system setup except for two 
jumpers for color/monochrome monitor 
selection and for enabling the coprocessor. 

Two8-bit and six 16-bit expansion slots 
are provided, all full-length and full AT 
height. Standard equipment fills both 8-bit 
slots—one with a Tatung Super EGA 
adapter (which is identical to ATI Tech- 
nologies’ EGA Wonder except for its firm- 
ware), the other with an I/O card yielding a 
serial and a parallel port, 

The evaluation system also filled a 16- 
bit slot with a combined floppy/hard disk 
controller from Data Technology Corp. 
that links to the disk through an ESDI con- 
nection. (Other systems with ST-506— 
interfaced drives are also available, using 
different controllers.) At the other end of 
the cable in the evaluation system was a 





The Computer 
Components Heritage 
386/20 is no star, but 
a highly configurable, 
solid machine. The 
problematic keyboard 
differs from the IBM 
Enhanced keyboard 
layout with 
repositioned Ctrl and 
Backslash keys, an 
enlarged L-shaped 
Enter key, an odd 
tactile response, and 
no audible feedback. 


Magnetic Peripherals Wren-series full- 
height hard disk with a formatted capacity 
of 1SOMB, a tested average access time of 
less than 17 milliseconds, and a 10-MHz 
data-transfer rate—a formidable combina- 
tion. 

Since Heritage 386/20 systems are es- 
sentially custom-configured, mass storage 
options will vary with your desires, The 
evaluation system included a 1.2MB 5%- 
inch disk drive (as drive A:) and a 1.44MB 
3%-inch disk drive, both made by To- 
shiba; one or the other is included in the 
base price of the system. 


FOLLOWS AT’S PRACTICES The 
FCC Class B-certified Heritage 386/20 
uses a case that follows AT practices as to 
size and mass-storage options, with the 
usual improvements in drive accommoda- 


tions. All three of the right-hand, half- | 
height drive bays can have front-panel ac- | 











cess, courtesy of a removable plate in the 
panel’s bezel. The internal full-height hard 
disk bay also features supports for drive 
rails for two half-height devices. The rails 
themselves are unique to Tatung deriva- 
tives like the Heritage—wide, white, and 
nylon, they feature intrinsic L-shaped re- 
taining brackets. 

The control panel includes a cylindrical 
key switch for the keyboard, power and 
hard-disk-activity indicators, and a reset 
button. The rear panel offers unused cut- 
outs for one 9-pin and one 25-pin D-shell 
connector, the keyboard jack, power-in 
and -out jacks, and the input voltage selec- 
tor switch for the 230-watt Delta Electron- 
ic power supply. The CMOS clock and 
setup memory are powered by a6-volt lith- 
ium battery attached to the rear panel with 
the strongest Velcro in the world—it 
pulled the chassis off rather than coming 
apart. 

The Heritage-labeled display that ac- 
companied the evaluation system is a Ta- 
tung CM-1495 14-inch color multisync- 
style display with analog and TTL inputs. 
On this display, the Tatung graphics adapt- 
er gives resolutions up to 800 by 600 as 
well as full EGA compatibility. The com- 
bination makes excellent images but does 
not offer any VGA compatibility. 

The Tatung keyboard is the least desir- 
able part of the Heritage 386/20 system. 
The odd half-breed key arrangement is un- 
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Computer Components Heritage 386/20 
Computer Components Corp. 

2700 Gateway Ctr. 

Morrisville, NC 27560 

(800) 843-7012 

(919) 469-9301 

List Price: With 2MB RAM, 1.2MB 5!4- 
inch or 1.44MB 31-inch disk drive, MS- 
DOS 3.3, GW-BASIC, $2,999; with 4OMB 
hard disk, monochrome monitor, $3,549; 
with 80MB hard disk, EGA card and moni- 
tor, $4,245; with 1SOMB hard disk, 2 floppy 
disk drives, 80287 coprocessor, $6,927. 

In Short: Blessed by a good display and 
cursed by its keyboard, this al!-Tatung com- 
puter is highly custom-configurable. The 
Heritage 386/20 1s fairly priced but proved to 
be an inconsistent performer. 
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This printout was 
pe ertts created on an HP LaserJet* usi 
was it Microsoft® Excel, or was it ae ne 


The answer may 
surprise you... 





Introducin 


For 1-2-3 printouts that 


All of a sudden, 1-2-3° looks better than ever. 

And every worksheet you print looks crisper, more 
credible, and more presentable than ever before. 

And all of it thanks to Allways, the only way to 
make professional-quality printouts directly from 1-2-3. 
Plus get speed, flexibility, and powerful features you won't 
find anywhere, not even in Microsoft®Excel. Which makes 
Allways and 1-2-3 the most effective way to dramatically 
improve the way you look on paper. But without changing 
your software, hardware, or the way you work. 


We call it “The Spreadsheet Publisher.” 

And it's easy to see why. 

Allways gives you an astonishing range of formatting 
and printing options. And its “what-you-see-is-what-you- 
get” display eliminates all the guesswork. You get the tools 
you need, and the display you need, for total control over 
your printouts. 

Use up to 8 typefonts on any printout—apply them 
cell by cell, or throughout ranges. 

Add emphasis with bold or underline. Highlight im- 
portant information with light or dark shade. Add drama 
with solid black. 

Incorporate 1-2-3 graphs into any spreadsheet 
printout. 

Adjust the height of a row with a few keystrokes. 

Or fine-tune the width of a column. 
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1 Create your worksheet in 1-2-3 as always 


© 1988 Funk Software, Inc. Always and Allways The Spreadsheet Publisher are trademarks of Funk Software, Inc Microsoft Excel, 
‘The Soul ol the New Machines, Lotus )-2-3, and HP LaserJet are trademarks ol their respective owners 





2 Pop into Allways ta make it look great 


Draw vertical and horizontal lines along any cell 
border. Enclose data in boxes, or outline entire ranges. 
And for the bottom line, double-underline. 


The soul of your current machine. 

Not only does Allways make printouts that look ter- 
rific, it also makes good sense. Because only Allways is 
ready to go to work for you today, using the hardware you 
already own. 

In fact, Allways performs perfectly with all kinds of 
PCs, from a screaming-fast 386 to a trusty XT. 

And with all kinds of displays. So if you have a graph- 
ics monitor, you'll get the benefit of the Always WYSIWYG 
display—but even if you don't, you'll be able to use all the 
features of Allways on a text-only monitor. 

And whether you have a dot-matrix or a laser 
printer, Allways will take your printer to the limit. You'll 
be able to use your printer's internal fonts as well as the 
fonts that Allways supplies, for an incredible variety of 
formatting options. 

And if you use an HP Laser- 
Jet® Plus or Series Il, you'll 
get extensive font 
cartridge support, plus 
a full complement of 
downloadable fonts in 
sizes from 5 to 24 point. 





What you see in Allways 
1s what you get on paper 





g Allways. 


actually exceed Excel. 


So you can really make the most of your laser printer The spreadsheet pullisher 
ri A Se daa Mn, ON (0) ic a a 


Best of all, Allways runs right inside 1-2-3. So you can 
go on creating your worksheets in 1-2-3 as always. Then 
pop into Allways to make them look great. ™ 


So if really want the best-looking printouts, get 
Allways I's just $149.95. Yourspreadsheetsdeserveit’ «=» T order call 1-800-822-3865 Ext. 115 


Ask for Allways at leading software dealers nation- (617-497-6339 in MA). 
wide. Or order directly from Funk Software with your CIRCLE 323 ON READER SERVICE CARD 
check, Visa, or MasterCard, FUNK 





Funk Software, Inc. 
222 Third Street 
Cambridge, MA 02142 
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B 20-MHz 386s 


like any IBM design and mixes several 
layout ideas—top-row function keys, twin 
Ctrl and Alt keys flanking the Spacebar, an 
odd Macro key at bottom left, and a myste- 
riously migrated Backslash. Even worse is 
the keyboard’s feel—a funny, indecisive 
bounciness with odd tactile response and 
no audible feedback. You’ll probably want 
to throw this keyboard out and get some- 
thing more comfortable in its place. 
During evaluation, the Heritage 386/20 
demonstrated odd hard-disk errors that 
persisted even after recopying files. Short- 
ly after the completion of testing, it failed 
completely. The trouble is probably con- 
fined to the evaluation unit. The Heritage 
386/20 system itself seems a sound and fair 
competitor in the increasingly crowded 20- 
MHz marketplace. —Winn L. Rosch 


COMPUTER PRODUCTS UNITED 


CPU 386/20 
Little distinguishes the CPU 386/20, of 
Computer Products United, from the mul- 
titude of 80386-based AT-compatible 
computers. The machine is physically 
identical to a dozen machines you might 
buy via mail order, and it offers you many 
of the same options. Its performance may 
be a little better, but its construction is just 
alittle worse. 

It has a very familiar story. Its 20-MHz 
80386 microprocessor can be slowed to 8 
MHz by pressing Ctrl, Alt, and the minus 
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CPU 386/20 

Computer Products United 

12803 Schabarum Ave. 

Irwindale, CA 91706 

(800) 824-2936 

(818) 338-5959 

List Price; With IMB RAM, 1.2MB 5¥2- 
inch disk drive, $2,095; with 4OMB hard 
disk, $2,790. IMB RAM upgrade, $495; 
80MB hard disk, $630; VGA card and moni- 
tor, $845; 80387 math coprocessor, $595. 
In Short: Although poorly constructed, the 
CPU 386/20 is a solid performer at alow 
price. It’s an unremarkable machine whose 
mass storage and memory possibilities close- 
ly follow those of an AT clone. 

CIRCLE 662 ON READER SERVICE CARD 





A classic AT clone in 
design, the $2,095 
base unit of the CPU 
386/20 comes with 
IMB RAM. The CPU 
386/20 sports a 60 
milliamp/hour 
3.6-volt Varta pack 
mounted directly on 
the motherboard in 
lieu of the standard 
separate lithium 
battery. 
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sign even from within applications. Sock- 
ets are available to add either a full-speed 
80387 or an 80287 (speed not specified) to 
expedite floating-point operations. 

The CPU 386/20 takes advantage of the 
now-classic tricks in speeding up its RAM. 
With 1MB of SIMMs installed, memory 
operates in page mode; add a second 
megabyte, and it becomes interleaved two 


| ways. The proprietary 32-bit slot supports 
| the same memory architecture. 


The system BIOS bears an American | 
Megatrends copyright and includes setup 
and diagnostics as part of its code. Hard- | 
ware setup also requires jumper settings to 
match microprocessor and coprocessor 
speeds as well as monitor type. 

System memory is logically split with 
640K allocated for DOS, 384K for shadow 
RAM, and the balance for the 80386’s ex- 
tended addressing range. 


DESIGN ENHANCEMENTS The | 
physical aspects of the CPU 386/20 are | 


classic AT-compatible style, and include 
the usual enhancements. A square red reset 
button joins the now-customary cylindri- 
cal keyboard-and-case lock and the power 
and hard-disk-activity indicators that are 
located on the front control panel. Five 
capped cutouts for D-shell connectors 
(three 25-pin, two 9-pin) are located on the 
rear panel adjacent to the keyboard con- 
nector. 

Five half-height drive bays occupy the 
right front of the chassis: two internal, 
three with front-panel access. The evalua- 
tion machine filled one of the latter with a 
1.2MB, 5%-inch TEAC floppy disk drive. 
A Seagate ST-251 40MB half-height hard 
disk was hidden inside. The latter deliv- 
ered true 30-millisecond average access 
time through its 5-MHz ST-506 interface. 
Computer Products United included Disk 
Manager, from Ontrack Computer Sys- 
tems, with the evaluation unit. The power 
supply offers 2041 watts of juice and pro- 
vides a switched outlet for a display. Its in- 
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Ultimate Power. Ultimate Confidence. 
Ultimate Freedom. 


Experience 20 MHz 
386° Power, ASTStyle 


The sky’s the limit. That's how you 
might describe the power-packed 
capabilities of the AST Premium®/386C 
..and how far we'll go to provide out- 
standing products, service and support. 

Only the 20 MHz, Premium/386C, 
with its advanced bus technology 
(SMARTslot™) and uncompromising 
compatibility, eliminates the tradi- 
tional restrictions placed on AT® per- 
formance and speed while providing 
future upgradeability 

You also get the comfort that comes 
from choosing a company with a solid 
worldwide reputation for reliable, 


high-quality technology. 


So while others are caught up in 
compatibility and support problems, 
you're completely free to enjoy the 
highest AT-compatible ‘386 system 
performance available today...and 
take advantage of performance- 
oriented upgrades in the future using 
SMARTslot architecture. 

And because of our many years of 
working with key leaders in the in- 
dustry, we're able to maximize the 
capabilities of the most advanced 
operating systems and application 
software available, including MS® 
OS/2 from AST, IBM® OS/2™ UNIX™ 
Windows™ 386 and MS-DOS® 

For more information call (714) 
863-0181 and ask for operator AA10, 
or fill out the coupon. 
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AST Research, Inc. 2121 Alton Ave, 

Irvine, CA 92714-4992 Attn. MC. J 
AST Markets) worldwide—in. and the Middle Rast 
call: 44 1 568.4350; im the Far East call: 852 5 717223; in Canada cal 
416 626 7514 AST, AST logo and AST Premnim registered and SMART- 
she trademark AST Research, Inc 386 trademark Intel Corp AU other 
products and brand names are trademarks and registered wademarks of 
theie respective companies Copyright © 1988 AST Research, Inc. All 
rights reserved. Image courtesy of VersaCAD, 
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RESEARCH INC. 


Times Have Changed. 


AST is proud to 
sponsor NBC's 
telecast of the 1968 
Sumner Olympics 


“The Dataworld286]1 2MHz) AT compatibie...|is}... 

tha fastest machine of the nina tasted in that reviow 

[July 1988].” {September 27, 1988). 
and 

.» Speed and excellant compatibility... hundredsof 

dollars less expansiva than othar AT compatible, 
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“Marvelously cheap, powerful 


other 286’s...” 


alternative ... outperformed the [‘@ rs 
(October 11, 1988) 5 








put voltage is selectable between 110 and 
220 volts using a rear-panel slide switch. 
To power the CMOS clock and configura- 
tion memory inside the Chips and Tech- 
nologies chip set that the CPU 386/20 is 
built around, a rechargeable nickel-cadmi- 
um battery is soldered to the system board. 

The eight expansion slots include six 
equipped with an 8-MHz, 16-bit AT bus, 
and two 8-bit slots. One of the 16-bit slots 
is also graced by the 32-bit memory expan- 
sion connector. 

Stealing one 16-bit slot and the retain- 
ing bracket of another, a proprietary /O 
card offers two serial ports, a parallel port, 
and a game port. On our evaluation unit, 
an NCL floppy/hard disk drive controller 

| and a Video Seven 16-bit VGA card filled 
two more 16-bit slots. The latter, coupled 
with shadow RAM, yielded exceptional 
on-screen performance. 


BOUNCY KEYBOARD FEEL The key- 


board, made by Fujitsu and pattemed ex- |. 


actly after the IBM Enhanced design, was 
at best unremarkable. Its bouncy, rubbery, 
over-center feel is usable but hardly lov- 
able. The evaluation system was also ac- 
companied by a NEC Multisync If dis- 
play—nearly the industry standard. 

Although the performance of the CPU 
386/20 is good, its workmanship is some- 
what below par. The system board was im- 
properly installed in the case so that it 
noticeably bowed. The system arrived 
without having its disk controller connect- 
ed to the drives (although the system was 
already formatted and ready to go). It also 
lacked an FCC certification sticker. 

In operation, however, the CPU 386/20 
performed flawlessly. If you’ve had some 
experience with DOS and AT compati- 
bles, you may find the CPU 386/20 a good 
choice at the right price. —Winn L. Rosch 


DELL COMPUTER CORP. 


Dell System 310 

The System 310, the flagship of the Dell 
Computer Corp. flotilla, has a perfectly 
conventional exterior design. It looks as 
docile as a lamb, a typical first-generation 
AT clone—the same big square box, the 
same AT-derived styling. Once the DOS 
prompt appears, however, the sheep’s 
clothing falls by the wayside as the System 
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310 races ahead. It’s one of the fastest 20- 
MHz 80386-based computers ever tested 
by PC Labs. 

To get up to speed, the Dell System 310 
uses a double strategy. A 32K cache of 35- 
nanosecond static memory cuts wait states 
toa minimum. When the cache misses, the 
high-speed, 60-ns. interleaved main mem- 
ory takes up the slack, trimming the wait to 
the barest minimum. 

The system board provides sockets for 
eight SIMMs for main memory, but only 
four were filled with 256K modules in the 
evaluation unit, the system’s standard 
equipment. Of that basic megabyte, 640K 
is devoted to DOS and the balance is used 
for shadow RAM. When more memory is 
present, it resides in the extended address- 
ing area. 

Beyond 2MB, expansion requires ei- 
ther IMB SIMMs (pushing system board 
capacity to 8MB) or a proprietary 32-bit 
expansion board that uses a special sys- 
tem-board socket at the end of slot zero, an 


The Dell System 310 
combines top-quality 
construction with a 
reasonable price to 
win Editor's Choice. 
Irachieves high 
performance through 
the use of a high-speed 
RAM cache combined 
with 65-nanosecond 
SIMM memory 
running al zero wait 
states. 


erstwhile 8-bit slot. Another 8-bit slot and 
six 16-bit slots complete the System 310 
quota. 

In the evaluation system, only one 16- 
bit slot was filled—with a Westem Digital 
WD1007 combined floppy/hard disk con- 
troller—and one 8-bit slot was filled with a 
Paradise VGA adapter. All slots are full 
length and full height. 

Lessening the need for stuffing those 
slots are the three ports engineered into the 
system board circuitry, two serial and one 
parallel, all lined up at the bottom rear of 
the chassis. 

The system board relies on the Chips 
and Technologies 80386 chip set, all parts 
rated at 20 MHz, like the microprocessor 
itself, A socket is provided for an optional 
numeric coprocessor, which can be either 
an Intel 80387 or a Weitek 1167 rated at 20 
MHz. The system also operates at reduced 
speeds of 8 and 4.77 MHz. 

As with the rest of the Dell computer 
line, the BIOS of choice hails from Phoe- 
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Dell System 3t0 

Dell Computer Corp. 
9505 Arboretum Blvd. 
Austin, TX 78759-7299 
(800) 426-5159 


(512) 338-4400 

| List Price: With IMB RAM. 1.2MB 5%4- 
inch or 1.44MB 3'4-inch disk drive, $2,999; 
with 40MB hard disk, monochrome monitor, 
$3,899; with 90MB hard disk, VGA card and 
monochrome monitor, $4,899; with 9OMB 
hard disk VGA card and Color Plus monitor, 
$5,199. Additional floppy disk drive, $200. 
In Short: An exceptional machine that 
leaves all but a few 20-MHz 386s in the dust 
on benchmark tests. Excellent workmanship 
at a moderate pnice makes the Dell System 
310 atop choice. 
CIRCLE 681 ON READER SERVICE CARD 


nix Technologies, affording full DOS and 
OS/2 compatibility. For the System 310, 
Dell supplies its own version of OS/2, Ver- 
sion 1.0, written in 16-bit code. Setup re- 
quires running a software procedure. 


SUPERIOR CONSTRUCTION Physi- 
cal construction of the 310 rates as superior 
to that of most AT derivatives. The front 
panel is distinguished by a beveled notch at 
the upper left, where you'll find a key- 
board-and-case key lock (which uses flat 
keys) as well as power and hard-disk-ac- 
tivity indicators. Numerous internal ap- 
pendages help ensure the integrity of 
shielding afforded by the steel cover and 
chassis, earning the System 310 an FCC 
Class B certification. 

For installing mass storage, the 310 in- 
cludes an internal bay with space for two 


and, on the right, three half-height bays 
with front-panel access. Drives mount us- 
ing heavyweight aluminum rails, larger 
than those of their IBM counterparts, and 
are secured by screwing the rails into the 
sides of the bay rather than using brackets 
at the front of the chassis. 

One nice touch is the System 310 Com- 
ponent Identification, a large label pasted 


won't have to refer to the manual (if you 





| can evenremember where you put it) when 








half-height or one full-height hard disk | 


atop the right-hand drive bay. This label | 
identifies all the principal internal compo- | 
nents and cable connectors so that you | 








you want to make changes inside the com- 
puter. 


| STANDARD SETUP One 1.2MB 5%- 


inch or 1.44MB 3'-inch floppy disk drive 
comes as standard equipment. The evalua- 
tion system had an Epson SD-680L 5%4- 
inch drive and a Sony 34-inch drive. The 
hard disk was a Magnetic Peripherals half- 
height unit with about 90MB of formatted 
capacity. A truly high-speed performer, it 
delivered an 18-millisecond average ac- 
cess time at a 10-MHz data transfer rate, 
courtesy of its ESDI host connection. Oth- 
er Dell hard disk choices include 40-, 
150-, and 322MB models. 

The 200-watt Astec power supply oper- 
ates on either 115 or 230 volts, selectable 
using a rear-panel slide switch. Five DC 
connectors for disk drives and a switched 
outlet for a display (but not the display it- 
self) are part of its standard endowment. 

Dell includes a Key Tronic keyboard 
that follows the 101-key IBM Enhanced 
design. This American keyboard’s feel 
made it seem vastly superior to the Key 
Tronic product of Oriental origin supplied 
with the VIPC Hybrid. Although lacking 
audible feedback, it yielded a snappy ac- 
tion with a relatively soft touch. 

On its front bezel, the display supplied 





s A truly high-speed 
performer, the Dell’s 
hard disk delivered an 
18-millisecond average 
access time at a 10-MHz 
data transfer rate. 


with the evaluation system bore the PC’s 
Limited VGA Color Plus moniker (‘‘PC’s 
Limited’’ being Dell’s former principal 
trade name). A Dell label adorned the rear. 
The display is somewhat bulky for its size 
(13% inches of screen visible) but includes 
a built-in tilt-and-swivel base. Controls are 
minimal (brightness, contrast, and power 





















































in the front, with screwdriver-adjustable 
height controls for 350-, 400-, and 480- 
line modes in the rear), and power and sig- 
nal cables are permanently attached. The 
image, actually, is very good—bright, sat- 
urated, and full of contrast. 

Short of treading into 25-MHz territory 
and fronting the hefty costs involved, the 
Dell System 310 is one of the fastest com- 
puters you can buy. It’s also one of the 
best-made.—Winn L. Rosch 


EVEREST COMPUTER CORP. 


Everest 386/20 

The engineers at Everest Computer Corp. 
have discovered the secret in making their 
Everest 386/20 one of the fastest 20-MHz 
80386-based PCs—they simply mun its mi- 
croprocessor at 24 MHz. Ignore the fact 
that all of its major components are court- 
ing disaster by operating about 20 percent 
beyond their maximum ratings, and you’ ll 
find that the Everest 386/20 is a compel- 
ling small-footprint machine that does a 
good job delivering 80386 power. 

Look at its performance on our 80386 
Instruction Mix benchmark test, and you’ll 
see that the Everest 386/20 is one of the 
speed leaders. Peer inside and it will seem 
still more amazing. On the system board, 
you’ ll see no high-speed cache controller 
or superquick static RAM chips. No spe- 
cial page-mode RAM. At best, it features 
moderately fast memory (70-nanosecond) 
dynamic RAM chips arranged with a two- 
way interleave. Memory is divided up 
with 640K for DOS, 384K shadow RAM, 
and the balance extended. 


CRYSTAL SECRET The secret to its 
success is a small aluminum can embla- 
zoned with the rating 48.00 MHz. (You 
can divide this crystal’s rating in half to 
calculate the microprocessor’s operating 
speed.) The bulk of the system’s compo- 
nents, primarily the Chips and Technol- 
ogies 386 chip set and the 80386 micro- 
processor, are all rated by their 
manufacturers for operation at 20 MHz, so 
it is Everest that guarantees performance at 
the 24-MHz level. A socket is available for 
an 80287 numeric coprocessor, although 
its required speed rating is not specified in 
the documentation. The ROM bears an 


(continues) 
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PC- Too 10MHZ XT® 


* 8088-10 Based System Board 

© 4.77110 MHz CPU Speed 

¢ 640KB RAM Standard 

¢ Motherboard Capacity, 1,640KB 
© 8087 Co-Processor Socket 

¢ Real Time Clock/Calendar 

* System Reset Switch 

¢ Floppy Disk Drive Controller 

© 360K Floppy Drive : 
¢ 4 Half-Height Peripheral Slots | 
¢ 8 Expansion Slots 

* 102-Key Enhanced Keyboard 

¢ Parallel/Serial/(Game Ports 
¢ 150 Watt Power Supply 
No. CAPCIO 
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PC-TOO 286 12MHz AT® 


© 16-Bit 80286 6/12 MHz Software Selectable Clock 
Speed 80287 Coprocessor Socket, Supporting 
10 MHz Coprocessor 
¢ Capable of Running IBM PC/AT-Compatible | 
Applications _ : ' 
PC-TOO 386 20M H2 AT® « Eight Expansion Slots: Four 16-Bit, Four 8-Bit 
¢ Motherboard: 512KB RAM, Expandable to 1024KB / 


RAM System Supports 16 MB RAM 














« 80386 CPU, 20 MHz Clock Speed ¢ 5%" 1.2 MB Floppy Disk Drive 
* 2MB 32-Bit Ram, Expandable to 16MB * Western Digital Controller Model WO-1003-WA2 
« 8 Expansion Slots: 101 Key IBM PC/AT-Compatible Keyboard 
2- 8Bit ¢ 200 Watt Industrial Grade Power Supply (UL Approved) Hl 
5 - 16-Bit ¢ MS-DOS, OS/2, and XENIX (Curent Releases) | 
1 3M Floppy Disk Drive NooleBe 
o1. Oo. — 
¢ Western Digital Floppy/Hard Controller $4 289 


#101 Key IBM PC/AT Compatible Keyboard | 

« 200 Watt Power Supply (UL Approved) tal 

« Sockets for 10 MHz 80287 and 16 MHz 80387 
Co-Processors ; — 

¢ Phoenix Bios supporting 80386 Architecture 

e MS-DOS, OS/2, and XENIX (Current Releases) 


Nene Ss 2 89 9 PC-AT IS A TRADEMARK DF INTERNATIONAL BUSINSSS MACHINES CORPORATION 
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1 Powermate 2 


1 © 80286 CPU, 8/10 MHz Speed 
¢ 640K RAM, 1.2 MB Floppy Disk 
* 40 MB Hard Disk 
, © MS-DOS 3.2 & GW-Basic 3.2 
¢ 1.2MB Diskette Drive 
* Room For Five Storage Devices 
j ¢ Eight Expansion Slots 
* Centronics Parallel Port 
| © TWO RS-232C Serial Ports 














COMPAQ 
DeskPro 386/20 Model 60 


© 80386 Processor, 20 MHz 
1 MB RAM, 1.2 Floppy 

¢ 60 MB Hard Drive 

e Parallel and Serial Ports 

¢ 6 Expansion Slots Available 
e Security Lock ; 
Real-Time Clock (Optional) 


No. CQ145 
$5799 





AST Premium/286 
Model 140 


¢ 80286 CPU 10MHz Clock Speed 
e 7 Expansion Slots 
“4 8 Bit 
*6 8/16-Bit 
e IMB Fast Ram Enhanced Memory 
¢ 1.2MB Floppy Diskette Drive 
* AOMB Fixed Disk Drive 
¢ AST-36 Plus Video Adapter 
© 101-Key AST Premium Keyboard 
e AT-Standard Combination Disk Controller 
© MS-DOS/Basic Software and Manuals 
e One Year Limited Warranty 


No. ATP140 
CALL 


‘ Q A 


Call: 800-233-8950 
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C 
Multispeed EL-2 L- 
¢ V30 CPU, 9.54 MHz | 
¢ 640K RAM Memory iT 
¢ Dual 34” 720K Diskette Drives 
e Electrolumnescent Backlit LCD —F 


No. NIMSE 
$1549 7 





NEC 
Multispeed HD 


—— e V30 CPU, 9.54 MHz 
; * 640K RAM Memory 
| e 20MB Hard Disk, 314" 720K 


i Diskette Drive 

= ¢ Supertwist LCD Display 4 
No. NIMSB2 

a $2399 








TOSHIBA 

T1000 Portable Personal Computer | 
e 80C88 CPU, 4.77 MHz Ga 
¢ 512K Ram Expandable to 1.2MB 

¢ 3%" 720K Diskette Drive 
e Supertwist LCD Display 

¢ Bright, 80 x 25 Character 


No. T81000 
$799 a 











TOSHIBA 
T1200F Portable 
Personal Computer 


¢ 80C86 CPU, 4.77/9.4 MHz 

¢ 1MB RAM, Including 384K LIM-EMS 
¢ Dual 372" 720K Diskette Drives 

¢ Electrolumnescent Backlit LCD 





No. TB1200F call ! 
. oe ee HR , et is Lt 
ortable Persona 
| Computer w Iso moor : 
au Fe a a | 
| :344MB Hard Disk Drive. wr LAST? 


¢ 344" 720K Floppy Disk Drive 
¢ Electrolumnescent Backlit Screen 


| 
No. ZE184HR $4 989 | | 
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AMDEK Video 210A AMDEK Video 410 AMDEK Color 722 SEIKO CM-1430 


212" TTL Amber #12" TTL Monochrome © 13” In-Line Etched EGA © 14” Raster Scan VGA 
#720 x 350 Resolution * 960 x 350 Resolution *720 x 350 Resolution 
*° 22 MHz Bandwidth, 152 Column * 20 MHz Bandwidth, 152 Column _—* Supports 64 Colors 


No. AM210A $g9°9 No. AM410 (A,W,G) $4 49 No AMC722 $429 No. SNCMIAS0 a 


2 MAGNAVOX 7BM623 MAGNAVOX 8CM515 MAGNAVOX SCMO53 
2°12” TTL Amber © 14” RGB/Composite Color © 14” EGA Color 
* 1000 x 350 Rescue) © 640 x 240 Resolution © 720 x 350 Resolution 600 Resolut 
© 22 MHz Bandwidth ® Green Text Switch © 18 MHz Bandwidth, és Switch = ¢ 3.4mm Dot Pitch, 18 MHz 


No. NAP623 $7999 No. NAP515 $289 No. NAPOS5 $369 noon $429 





PACKARD BELL PACKARD BELL PACKARD BELL ZENITH ZCM-1490 


PB1272 PB1418F PB1422EG . a VGA 8 RoB B Oisolay: 

42” TTL Monochrome Amber © 14” Flat TT] Monochrome * 14” EGA Dispiay panel uv 
° 720 x 350 Resolution Front Mounted Controls, Tit & + 640 x 350 Resolution = Detrocated (Mecascrean neaow 
«Tit & Swivel Base Swivel geo) Rate Bandwidth, Amber Text No. ZEC1490 


| No, PB1272G $7999 No. PB1418F $4 29 No PH1d2266 $369 $659 
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| NEC Multisync ll NEC Muitisync Pius : : = 
* 14” Diagonal aes Display —» 15” Diagonal Flattened CRT Call: 800-253-8950 
| © 800 x 560 Resoluti 960 x 720 Resolution 


© PCXTIAT, PS/2, a {| Compatible © 3-Way Text Switch 


| No. NEC1402 $619 No, NEC1501 $999 



































' No HX04 


I No 1ES2s1 














INTEL 
Above Board /286 


© $12K Expandable to 2M 
«Conventional, Expanded and 


Extended Memory 
$449 


No In4020 


EVEREX 
Ram 3000 Deluxe 


« OK-3MB Memory 
e EMS, Extended, BASE for AT 





© Utility Software 
No EV1S9 





ATD 


576K % Card 


#0 to S76K RAM Expansion 
Fits Short/Long Siots 
* Provides PC/XT RAM Disk 





, IDEA 


5251 Emulation 


* Local Twinax Communication 
© IBM 34/36/38 Compatible 
* Printer Support, Hot Key 


$579 


INTEL 
In Board /386/PC 


« Converts PC to 16MHz 
© 80386 Microprocessor 
* 1MB On Board Memory 


No INIB1200 $999 





AST SixPak Plus 


© 64K to 384K Memory 
© Clock, Serial, Parallel, Game Port 
° SuperPak. SuperOrive Software 


No ATS 
$149 





BOCA Top Hat 


© 6 or 8 MHz Speed 
© 128K RAM Top Off 


«1 year Warranty 


No BDTH12B8 





DCA IRMA Board 2.2 


e Native Mode Coaxial Link 
© IBM 3270 Controller Compatible 


@ SNA/SDLC or BSC 
No DAO2 


$799 












































INTEL 
Inboard 386/AT 


© Converts AT to 3B6 16 MHz 
Operation 
© Up to 1MB with é Bit Memory 


No INIB3000 $4 099 


a 
BOCRRAM wy 


wey eS 


BOCA BocaRam AT 


© 16 Bit, Runs to 16 MHz 
#0 M8 - 4 M8 Memory 
« Expanded, Extended, LIM 


No BOATOO 
$149 





FIFTH GENERATION 
The Logical Connection 





e 4 Serial 2 Parallel in, 2 Parallel 
out 
© Daisy-chainable Up To 31S Devices 


No. ICFI02 2S6K 
No ICFI03 $12K 


AST Enhanced 
5251/11 Plus 
e Supports Twinax Cable Thru 


© 18M System 34/36/38 
# Multiple Host Sessions 





No ATS211P 








INTEL 

Math Co-Processors 

No IN8087PC $119 

No IN80287-8AT -BMHz $279 
319 

$469 


No IN802B7-10AT - 10MHz 
No IN80387 - 16MHz 





AST Rampage /286 


© $12K Expandable to 2MB 
* LIM-EMS Compatible 
* Extended and Backfill Memory 


No. ATRAM286 
$a79 





ORCHID 
Tiny Turbo 286 


* 80286 CPU Upgrade 
 Halfsiot_ Accelerator 
© 80286 Socketed for 80287 


No DRTINY a 49 





COPY Il PC Deluxe 


Option Board 
© Mac Oisk Compatible 


© Oisk Duplication 
© Works with 3% DD 
No ICCPOS 




































































ATD 
Color Card 


© 18M Color Craohics 
* 16K RAM Memory 
Parallel Printer Port 


No. HXO2 Ss 8 999 


EVEREX 
' Micro Enhancer II 





* Autoswitch ECA 800 x 600 
* 132 Column Operation 


* Parallel Printer Port 
$159 


No EV657 


VIDEO SEVEN VEGA 
Deluxe 


© 752 x 410 pena 


* ECA, CCA, HCC 


me» 256K-ORAM pe 8uf 
| No VSECAO 


$229 


| NSI 
Smart EGA Plus 


) * Runs All Standards In Color 

| © 800 x 600 or 640 x 480 Modes 

j © Half-Size, Supports IBM PS/2 VCA 
» No NSIO4 


ATD 
Monochrome Card 


* Hercules Sraptics Compatinte 
© Parallel Printer Port 
* Graohics Software included 


No HX0S5 $99°9 





* 1280 x ate Resolution 
017 VCA 
# 256,000 inca Palette 


*279 


No. EV673 


VIDEO SEVEN VEGA 
VeGeA 
* 800 x 600 Resolution 


* 256 Simultaneous Colors 
« Supports Both es Oigital 


No VSVCA 3 1 9 





NEC MVA-1024/256 


©1024 x 768 
* 384K VRAM/768K ORAM 
* 256 Color/16 7 on Palette 


No NEC1024E 
$1169 


HERCULES 
Color Card 


© IBM Color Graphics 
© 320 x 200 Resolution 
¢ Parallel Printer Port 
No HECC 


PARADISE 
Auto Switch EGA 


* 640x480 Resolution 
* Supports up to 132 Columns 
# 256K VRAM, 16 Color 


No POMECAE $4 99 


TSENG LABS EVA/480 


* 640x480 Resolution 
© CCA, MDA and Hercules Compat 
* Paralle| Port Standard 


No TL480 
$229 


Call: 800-233-8950 


$169 


HERCULES 
Graphics Card Plus 


© 720 x 348 Sit Mapped Graphics 
* RAM Font Software Included 


Parallel Port 
$199 


No HEGCP 





BOCA Multi EGA 

© 640 x 480 Resolution 

© 16 Color/64 Palette, 256K V-RAM 

* 132 Column x 43 Line Text 
BOEGAM 


No. 


$199 


ORCHID 
Designer VGA 
© 800 x 600 Resolution 
* 256 Color Paiatte 
* 512K Video Ram 
No. ORVCAO 


































| EPSON LX-800 EPSON FX-850 EPSON FX-1050 


J ¢ 150 CPS Oraft/30 CPS NLO © 264 CPS Drafti54 CPS NLQ © 264 CPS Draft/S4 CPS NLO 
¢ 9Pin, 80 Column @ 9-Pin, 80 Column e 3-Pin, 136 Column 
© Built-in Tractor Feed © 240 x 216 DPI, Micro Feed e Smart Park Feature, 8k Buffer 


No, EPLX800 § 1 89 No EPFX850 $389 No EPFX1050 $549 


EPSON LQ-500 EPSON LQ-850 EPSON LO-1050 





© 180 CPS Orafv60 CPS NLO © 220 CPS Draft/73 CPS NLQ © 220 CPS Draft/73 CPS NLO 
) © 24-Pin, 80 Column © 24-Pin, 80 Column © 24-Pin, 136 Column 
« Bk Buffer, Auto Sheet Load ® ParallelSerial, Friction/Push ® ParailelSerial, Smart Park Feature 





No. EPLQSOO Sz 39 No. EPLQ850 $589 No EPLQ1050 $799 


| ] —_— ‘ J * 
‘Ez 
» BROTHER M-1109 BROTHER M-1509 BROTHER HR-40 
} ¢ 100 CPS Oraft/25 CPS NLQ © 180 CPS Draft/aS CPS NLQ * 40 CPS Oaisywheel 
de 9-Pin, 80 Column © 9Pin, 132 Column © 144" Paper Width 
| N° 2k Buffer, Friction Feed 3k Buffer, Friction/Pin Feed © Bk Buffer Parallel/Serial 





| No. BRM1109 s 1 69 No BRM1509 $389 No. 8RHR40 566% 








PANASONIC KX-P1080i PANASONIC KX-P1091i PANASONIC KX-P1524 
| © 444 CPS Draft/28 CPS NLQ © 192 CPS Draft/3B CPS NiQ © 240 CPS Draft/80 CPS NLQ 
© 9 PIN, 80 Column #9 Pin, 80 Column * 24 PIN, 132 Column 
BE ES « Friction and Tractor Feed 4 Position Print Mode * 13.5k Text Suffer, Parallel/Serial 


| No. PA1080 $4 69 No. PA1091 $4 ey No. PA1524 $5 99 





DICONIX Inkjet 150 
+ 150.CPS Draft/S0 CPS NLa 


No. KD150 


OKIDATA ML-182 + 
* 180 CPS Draft/0 CPS NLO 


Powered Portable 
* Parallel Interface, 9-Bit 


¢9-Pin, 80 Column 


e Bottom 
No. OK1B2P 


STAR NX-1000 


© 144 CPS Draft/35 CPS 
© 9-Pin, 80 Column 


« 4k Buffer, Fnction/Tractor Feed 
No. SGNX1000 


TOSHIBA P321SL 


© 216 CPS Draft/72 CPS NLQ 
«24 Pin, 80 Column 
© AutoLoad Paper Feature 


$339 No. TB327SL 


OKIDATA ML-320 
© 300 CPS Drafti63 CPS NI 


No OKS2D 
S249 “ 


NEC P2200 

. eee CPS eee CPS NLQ 
e 

© Bk Bu utter, Push Pun Tractor 


$189 No. NIP2200 





HEWLETT PACKARD Thinkjet 
@ 1450 CPS Draft/150 CPS NLQ 

® Inkjet 192 x 96 Dots-perinch 

e Parallel interface, SOdBA 


No. HQ222: 


5C 


$369 





TOSHIBA P351-SX 


© 24 Wire Print head 
© 360 CPS Draft/120 CPS NLQ 
© 136 Column, ParalielSerial 


$479 No TB351SX $999 





OKIDATA ML-390 
* 270 CPS Draftra0 CPS NLO 







NEC P5200 
© 256 CPS Draft/90 CPS NLO 


a alia 
$399 599 


Call: 800-233-8950 
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ANCHOR 2400 
External Modem 
° tnaes speaker and volume 


con 
° Extended “AT” command set. 
No. ANA2400E 


ANCHOR 1200E 


© 1200 Baud External 

Eight Indicator Lights 
* Auto Answer/Auto-Dial 
No. ANA1200E 





EVEREX Evercom 12 

® 300/1200 Baud Internal 

¢ Fully Hayes compatible half card 
modem. 


* Comes with BitCom software. 
No. EV92D 


EVEREX Evercom 24E 


© 2400 Baud External 
° Hayes compatible 
Status indicator LEDs 
No €V924E 


$79°° 


| — oral 


PRACTICAL 
Modem 1200SA 
* 1200 Baud Stand Alone 
* Seven LED Display 


e Five Year Warranty 
No PG1200E 





Modem 1200 


* 300/1200 Baud Internal 
* Pop-Down Auto Dialer 

* 100% Hayes Compatible 
No. PG1200! 


$119 





U.S. ROBOTICS 
Direct 1200 


* 300/1200 Baud External 

* Features carrier detect overide 
* Audio phone line monitor, and 
auto parity check 
No. UR1200E 


U.S. ROBOTICS 
Direct 2400PC 


© 2400 Baud Internal 
© 100% Hayes compatible 
° Auto/answer and auto/dial 


$109 No UR2400 $179 





$169 


$219 














ATD Z-Modem 1200 


© 5300/1200 Baud Internal 
Fully Hayes compatible 
° Has autoswitch capabilities. 


No. HX12 
$69" 


INTEL 
2400B MODEM 2 


* 2400 Baud PS/2 Internal | 
Supports Hayes AT Command Set | 
¢ Tone or Pulse Dialing 
No. INIM7124 





$999 








HAYES Smartmodem 
1200 2400 | 
¢ 1200 Baud External © 2400 Baud External q 


* Features automatic speed © Auto-Dial/Auto-Answer 

selection Features extended Hayes 
© 2" speaker with volume control command set { 
No. H¥1200 No. H¥2400 


$289 S449 | 








SUPRA 2400 


PRACTICAL 


Modem 2400 SA * Compatible with “AT” commands 
* Programmable memory | 
* includes surge protection 


No. $J2400 


* 2400 Baud Stand Alone 

* Guaranteed 100% hayes 
compatible 

° User modifiyable non-volitile ram 


No PG2400SA | $189 $149 f 





U.S. ROBOTICS 
Direct 2400 


# 2400 Baud external 
© 100% Hayes compatible 
Features carrier detect overide 


U.S. ROBOTICS 
Courier 2400E 


* 2400 Baud External & 
Data Compresston 

* MNP Error Correction 

© Auto-Answer/Auto-Dial 


No URC2400E § 4. 4 9 


No UR2400E 


$199 





HAYES Smartmodem ! 
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+ No. MBTDS720 








EVEREX Excel-Stream IRWIN 170D 
60-8 











. aMrnite MoceuD Ti 
* 60 MB Cassette Back-Up Biren bet nanos 
alf-Height 
«Backs Up 5S MB Per Minute No. W110D 


ho eve" SIDS 





MOUNTAIN TD-4000 MOUNTAIN 


$219 


. 40 MB MB Jape Drive MicroMountain MINI-MOUNTAIN 


PLUS Hard Cards 
* 5%" External 


SYSGEN Bridge-File 


| For The AT and PS/2 01C40 Std Ss COMG External Tape, 
¢ Uses Computer Power Supply 
® No Extra Controller Required PCIXTIAT Compatible 


sas9 **""S4Q99 





Floppy Drive 
ReadsWrites 360k & 1.2 MB Disk 
¢ IBM Personal Series 2 Compatible 


No. PH20 20Me.. . $599 No. st2260 
No. pH40 4oMe .... S769 


$259 





IOMEGA BERNOULLI POLAROID PALETTE 
BOX It PLUS 


e Computer image Recorder 
« Installation Cables, Ralls and ¢ 35mm and 3 x 4 Film Unit 
¢ B Palette eS Included 


© 20 MB 5%” Internal Drive 


No. oe $839 No. POO1P 


MINISCRIBE 3650 


Formats Up To 41.9 MB « Formats up to 74 3 MB 
61 Msec Access Time ® 26 Msec. Access Time 

© 5.0 Mbits Per Second Transfer ¢ Full Height Orive 

No. SA63650 


MINISCRIBE 6085 


SEAGATE 5%" Drives SEAGATE ST-251 


© PC/XT Controller Card 


« Half-Height Hard Drive e 40 Msec Access Time 







No. SA60BS. 
$399” —~—«CS'@G;OGQQ 


¢ 42.8 MB Formatted Capacity 


¢ 5%4" Half-Height Hard Drive 


No. $A225C 20 MB $269 **" 
No 52300 30 ue... $289 $399 





SYSGEN anaes Tepe SYSGEN DuraPak 

° 42 MB Tape System 

* Novell and'3 Com 34 
Compatible 


Format ¢ Includes Duracache a 





15 MB Removable Hard Disk 
ind The 


© PS/2 
no.st206s SAIQQ vo srs ©=— $ QQ 


. lz 





Call: 800-233-8950 
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a. mdPerfect 


a 


8A 






WORD PERFECT 





CENTRAL FONT 
mon WORD PERFECT 5.0 COPY II PC 


= | No, 10S85 $229 No. ICCPO1 $9799 No. ICMBO1 $425 No, ICBI23 $169 


i 


MERIDIAN 


CARBON COPY PLUS 


BORLAND 


QUATTRO 











FOXBASE # PEACH TREE MICROSOFT BRODERBUND 
DEVELOPERS PACKAGE ACCT. Il QUICK BASIC PRINT SHOP 


$169 No. ICMR17 $6999 No. ICBBO2 $3999 














No ICFXO41 


= $219 


No ICPTO1 


i in al mS i! cl 





1} 





LOTUS NORTON 


; DAC IMS} 
1-2-3 EASY ACCOUNTING ADVANCED UTILITIES PAGE PERFECT 


BN) No. 1cL001 $299 No. CDA02 $69°9 No ICNOOS $gqs9 No. ICIM10 $299 








Sth GeENFRATION SOFTWARE PUBLISHING 


7 PAGEMAKER FASTBACK PLUS PFS: FIRST CHOICE 2.0 MANAGING YOUR 


© Na Capos $569 No. ICFIO4 $g9°° No ICPFA0 $99°° een $4 29 





MICROSOFT 


WINDOWS V2.03 


$399 No. (CMR16 $ 7999 


| 
B® ASHTON TATE 


ly d-BASE Ill + 


mm NO. ICAHO3 










PAPERBACK 
VP PLANNER- 
SPREADSHEET 


MICROSTUF 
CROSSTALK XVI 


on No. ICMFO4 $9 599 





No. ICPAO2 











il _.| SOFTWARE PUBLISHING 
a N) VENTURA PUBLISHING PROFESSIONAL 


WRITE 2.0 
$559 No. (CPF11 $4 29 





wees NO. ICXEO1 


QUARTERDECK 


DESOVIEW 2.01 


$7999 


| MULTIMATE 


I | s MULTIMATE 


| ADVANTAGE lig 1 a ee 
No ICMMO2 3 3 
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SOFTWARE PUBLISHING 














UNISON HARVARD 


NEWS MASTER HARVARD GRAPHICS 
No. ICUW01 $ 5 999 Sitios $ 3 09 


BORLAND 





PFS: FIRST PUBLISHER 


No. (CPFO8 No IC8I08 


MICROSOFT 
LEARNING DOS 


No ICMR19 4 999 No (CFSO1 


FUNK SOFTWARE 


FUNK SIDEWAYS 





Cali: 800-233-8950 


TURBO PASCAL V4.0 


$6999 - 
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CURTIS CURTIS CURTIS 
UNIVERSAL PRINTER SAFE STRIP G-OUTLET UNIVERSAL SYSTEM TOOL KIT 
STAND STAND 
No CUUPS1 $44°9 No CUSP3 $4 999 No. CUISS3 





KENSINGTON KENSINGTON 


MASTER PIECE PLUS PRINT MUFFLER 80 


No. KEMO8 $109 No. KEMO9 





MAXELL Data Cart. MAXELL MD-2 


No. MXMC2050 $18.99 5%" DS/DD 
No. MXMC6000 $23.99 No MXD2 


No. MXCS600 $13.99 


AMERICAN POWER 
330XT & UPS CRT-VALET 


No. AJ330XT $289 No MA640 








KALAMAR 


$49°9 No. Ci452 3%” 


No. Cl4S4 514" 


No. ARDF60 


MICROCOMPUTER ASSYS SONY 





MD-2 57%" DS/DD 


$9999 No SCMD2 








$49 cm 


— 


a Soee lav 
tate ‘DataShield 





DATA SHIELD 


DISK CABINETS S85 SURGE 


$14.99 PROTECTOR 
$19.99 No ozs02 


DATA SHIELD 


DISK FILE/60-51%4" S$S700 UPS 


99 
sg No. DZS$$700 


49 
$g No. SCMFD2 








MF-2 3%" DS/DD = 


$2299 8 
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$18 I 

















| BROTHER FAX-100 


me Compact Desktop Size 


| Operates As A Copier 


* Only 4 Controls 


No. BRX100 § 1 049 


THECOMPLETEFAX 


| The Complete Fax Board 
: © Turns A PC into A Fax 


SHARP FO3OO FAX 


© G3, G2, FMG1 Compatible 
© 70 Auto Dialing Numbers 
© Copy function 


= ‘$4499 





PRINCETON GRAPHICS 
LS-300 IMAGE SCANNER 


° soa Software Combatant 
6 seconds/page scanning speed 
° 232 shades dither pattern 


No. PN3005 $799 





CANON PC-5 Personal Copier CANON PC-25 Copier 


© Maximum Paper Size 8%" x 11° * 100 Sheet Paper Cassette 
* 1-9 Copies, Warm Up 18 Sec *® Business Card to Legal Size 
® Paper Volume SO Sheets Enlarge 


© Reduce & 





DATACOPY Jet Reader 730 PANASONIC UF-150 FAX 


® Flat Bed Scanner «Group 3 Compatible 
© Resolution of 200 or 300 DPI © includes Handset 
* Text_and Line Drawing No. PAUF15S0 


aa" $1299 $1499 





SHARP FO420 FAX SHARP FO-700 FAX 
® 70 Each Fax/Phone Auto-Dialing Nos. © Stores 32 numbers 
ee eee 2 1G iipdclpomogifuncuons 


No ao Pest § No 5 SHFO?00 
1599 $1999 


Call: 800-233-8950 


-- | ltt! pelea suai ii 














SIGNALMAN 


omaiger?, Mapes Surette 
S107 200/300 OFS trawrnad 
Nut Ape Bask (has 





_ 


ANCHOR 24 F/| INTELLIGENT 
MODEM 


¢ 300/1200/2400 BPS Operation 

e internal Full Card 

* Battery Back-Up Phone # Storage 
No. AN 


18 
189 





LOGITECH C7 SERIAL MOUSE 


Includes Logimouse Software 
e Optomechanical Design 

e 3-Buttons 

No ICLGO3 


$7929 


CTT] (ee) (Ga) PRS le se me 








MOUNTAIN 30MB DRIVECARD 
e Fits In 1’4 Expansion SLots 

e Automatic Head Parking 

« 78ms Average Access Speed 

No MB30 


‘499 





LOTUS 1-2-3 2.01 UPGRADE 


« Complete Set of 2.01 Disks 

¢ Includes User Manual 

e Great For User's Second Copy 
No. ICLO20 


$199 
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CMO, 101 Reighard Ave., Williamsport, PA 17701 


Policies and particulars. 


e All major credit cards accepted, no surcharge and your order will not be charged until shipped. 

¢ No limit, no deposit on COD orders. « No waiting period for cashier’s checks. « Same day shipping 
on in-stock items if processed before 3:00 E.S.T. « Toll-free order inquiry « Free technical support 
from our own factory-trained staff. « No sales tax on orders shipped outside PA « All items 
subject to availability and price changes. SHIPPING. Add 3% (minimum $7.00) shipping and 
handling on all orders. Larger shipments may require additional charges « CMO ships most orders 
UPS unless otherwise requested. « Returned items may be subject to a restocking fee. 

HOURS. Monday - Friday 8 A.M. to 9 P.M. EST, ana Saturday 9 A.M. to 5:30 P.M. EST. 


autre 


MICAOCUMPUTER 


MARKETING COUNCIL 
Satiet mcs St 














AMI copyright, including both a setup 
program and diagnostics in its firmware. 
The system board is actually more di- 
minutive than the computer itself. De- 
signed for an XT case, it allocates space 
for eight SIP sockets for memory modules, 
which the manufacturer says have yet to be 


iy 
FACT FILE 


Everest 386/20 

Everest Computer Corp. 

{A division of CMP Enterprise Co, Ltd.) 
1153 Tasman Dr. 

Sunnyvale, CA 94089 

(408) 734-2604 

List Price: With 2MB RAM, 1.2MB 5¥%- 
inch disk dnve, MS-DOS 3.3, $2,995; with 
40MB hard disk, EGA card and monitor, 
34,185. 

In Short: The 386/20 is an inexpensive 
small-footprint 386 that operates tts micro- 
processor and support circuitry beyond their 
ratings to achieve superfast performance. it 
suffers from mediocre workmanship. 
CIRCLE 680 ON READER SERVICE CARD 


The Everest 386/20 
should really be called 
the Everest 386/24; it 
utilizes a48-MHz 
crystal that drives the 
system's 20-MHz 
components at 24 
MHz. This smail- 
Sootprint computer 
supplies 2MB RAM, a 
40MB hard disk, and 
an EGA display for 
$4,185. 


if ciomaciTizen 
il) CRYSTAL OSC 
48,000000 MHz 
JAPAN 
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developed. Instead, system RAM is 
stuffed into the Everest 386/20's sole 
32/16-bit expansion slot. The board pro- 
vides space for 72 256-kilobit DRAM 
chips, rated at 70 nanoseconds in the eval- 
uation system. 

Half of the eight slots use an 8-bit inter- 
face, the others 16-bit. Alll are full-length 
and full AT height, despite the smaller 


| chassis. The 32-bit memory board takes 


over one 16-bit slot. This board also pro- 
vides two serial ports and two parallel 
ports, one of each fitting on a retaining 


bracket at the back of another slot. An | 


Everex EGA adapter steals an 8-bit slot, 
and an unmarked Taiwanese floppy/hard 
disk controller based on Western Digital 
chips takes another 16-bit slot. 


HOW TO BE SMALL The key to the 
smaller case is a missing internal hard disk 
bay. Only three half-height drive bays are 
available, all of which can have front-pan- 
el access. In the evaluation system, one 
was filled with a Fujitsu |.2MB 5%-inch 
floppy disk drive, another with a Seagate 
ST-251 half-height hard disk. The latter is 





operated through a standard ST-506 inter- 
face and achieved a 29-millisecond aver- 
age access time in testing. 

The power supply, marked Seasonic, is 
rated at 200 watts. The Everest 386/20 
documentation claims that this compact 
unit has a built-in UPS—or ‘‘unbreak 
power system [sic].”’ If it does, it affords 
you at most several milliseconds of protec- 
tion, according to our tests. The “‘prelimi- 
nary’’ instruction pamphlet takes even 
greater liberties with the English language 
than it does with the truth, although it 


| might serve well as a primer in pidgin. 


Both power input and switched power 
output connectors are available on the rear 
of the power supply, as is an input voltage 
selector. A battery holder glued to the side 
of the power supply accommodates four 
AA cells to power the CMOS clock and 
setup memory. The controls are on a verti- 
cal panel near the center of the machine's 
front bezel, with three indicators (power, 
hard-disk activity, and turbo), two un- 
marked push-button switches (which con- 
trol turbo mode and reset), and a cylindri- 
cal key lock for the keyboard. 

The 6- by 17'4- by 16%-inch case re- 
sembles a cut-down AT. According to the 
documentation, the assembly has been 
tested for an FCC Class A rating. The ma- 
chine bears no indication of whether it ac- 
tually passed the test, however. Intemal 
workmanship is mediocre at best. 

The keyboard supplied with the Everest 
386/20 was manufactured by Chicony 
Electronics Co. and follows the IBM En- 


= The Everest 386/20’s 
system board is actually 
more diminutive than the 
computer itself. 


hanced 101-key layout. It rates OK, nei- 
ther exemplary nor irritating, with a plain 
linear feel and no audible feedback. (Note 
that its action is entirely different from the 
Chicony keyboard that accompanied Pan- 
United's Micro Lab 386.) 

Were the Everest 386/20 operated with- 
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in the ratings of its components, it would 
be just another clone, with unremarkable 
performance and quality. Overlook this 
machine’s shortcomings only if its 24- 
MHz speed is the determining factor for 




























EVEREX COMPUTER 
SYSTEMS DIVISION 


Everex STEP 386/20 
When Everex made the big leap from com- 
ponent supplier to computer maker, it did 
so in a big way, leapfrogging ahead of all 
but the toughest competition. Using a 
| unique scalable cache, the company’s first 
computer, the STEP 386/20, has the pow- 
er to outrun everything else that boasts a 
20-MHz 80386. It’s one of the fastest ma- 
chines in this high-speed 20-MHz group. 
And it leaves but one question: What does 
the company do for an encore? 

The design of the STEP 386/20 is 
straightforward; the CPU is coupled to the 
special speedy cache, which comprises 
64K or 128K of 25-nanosecond static 
RAM, and one or two banks of four 256K 
SIMMs rated at 150 nanoseconds for main 
memory. The cache grows to a massive 
256K should you slide an Everex memory 
expansion card into the system’s one pro- 
prietary 32-bit slot. 

The STEP 386/20 can also be config- 
ured for MB SIMMs, increasing system 
board capacity to 8MB. The cache size in- 
creases with the number of SIMMs (not 
megabytes) installed, so the 83MB machine 
would still have a 128K cache. This cache 
works for both memory reads and writes, 
so it eliminates most of the wait states oth- 
er cached systems may impose when writ- 
ing to memory. 

Of the 2MB in the evaluation machine, 
640K was devoted to DOS and 1,024K to 
extended memory. The missing 384K is 
used for shadow RAM, copying slow 
ROM routines into fast RAM. 

If you need more power, you can pop a 
20-MHz 80387 math coprocessor into a 
waiting socket, providing your fingers are 
flexible enough to reach where it’s hidden 
under the hard disk bay. If you want less 
power, you can slow the STEP 386/20 
down to either 10 or 6.67 MHz. Unlike 
other machines that merely add more wait 
Staiés to slow down their Wuctopructssots, 





your purchase decision. —Winn L. Rosch 




















The Everex STEP 386/20's unique 
scolable cache boosts performance 
obove all but o few 386 competitors. Its 
recessed control panel provides 





diognostic informanon via an LCD os 
well as switches to change processor 
speed, lock the kevboard, turn the 
speaker off, and reset the computer. 














the STEP 386/20 actually reduces the 
speed for the system clock by dividing it by 
two or three. 

Both the keyboard and ROM* BIOS 
bear an AMI copyright. System setup and 
diagnostics are built in, and DOS 3.3 is in- 
cluded in the basic price. 





















IMPROVESON DESIGN Although the 
STEP 386/20 comes from the AT design 
school—one internal full-height hard disk 
bay and three half-height bays, all of 
which (including the internal bay) have 
front-panel access—the styling resembles 
an overgrown stereo cassette recorder. At 
the left of the front panel is a smoky plastic 
door with a control panel lurking behind it. 
Switches here allow you to select the sys- 
tem speed, turn the speaker on and off, re- 
set the system, and lock the keyboard (but 
not prevent physical access inside). 

The power, hard-disk-activity, and 
speed indicators are topped off by a yellow 
eight-digit alphanumeric diagnostic dis- 
play. Besides error and BIOS messages, it 
identifies the logged disk drive and indi- 
cates the current position of the head. 

The 6!4- by 21%- by 17-inch case is all 
steel except for the plastic front panel, 
good enough to eam an FCC Class B rat- 
ing. Its rear pane] and internal layout are 
entirely conventional, with expansion slots 
at left rear, keyboard connector near the 
center of the rear panel, and the 200-watt 
Taiwan Liton Electronic Co. power supply 













Dt 
igi: 
FACT 

Everex STEP 336/20 
Everex Computer Systems Division 
48431 Mitmont Dr. 
Freemom, CA 94538 
(800) 356-4283 
(415) 683-2246 
List Price: With IMB RAM, 1.2MB 5¥%- 
inch disk drive, MS-DOS 3.3, $4,599; with | 
2MB RAM, 80MB hard disk, EGA card and 
monitor, $6,503. Weitek 1167 math co- 
processor, $995. 
In Short: The Everex STEP 386/20 uses its | 
unique scalable cache to zoom ahead of most | 
20-MHz 386 competitors. It's a well-con- 
structed AT-style computer with no disap- 


| | pointing features. | 4 
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Arche Rival 286~ Personal Computer Arche Rival 386” Personal Computer 
The St. Louis Arch The Arc de Triomphe de L'Etoile 





Arche Pro-File 286" and 386” Servers Arche Station 88” Personal Computer Arche Super Station 286” Personal Computer 
The Washington Arch The Arch of Titus The Arch of Septimus Severus 


QUALITY ABOVE ALL” [+75 


While others in the computer industry seem 
preoccupied with offering cheap technology, 
Arche Technologies offers something 
different: Quality Technology. 
That's why every Arche product is designed by nny 
some of the best engineers in the business,and = [> 
why each unit is hand assembled in the United {Cc 
States, passing through a rigorous series of tests 
and inspections. 
1-800-422-4674 

Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48835 Kato Road, Fremont, CA 94539 
Arche, Arche Logo, Rival 286, Rival 386, Pro-File 286 Server, Pro-File 386 Server, Station 88, Super Station 286, and Quality Above All are trademarks of Arche Technologies, Inc. 
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at right rear. The dual-voltage power sup- 
ply (115 or 230 volts, selected by a rear- 
panel slide switch) includes four power 
connectors for disk or tape drives as well as 
a switched outlet for a monitor. 

One haif-height, high-density 54-inch 


floppy disk is standard equipment—a | 


TEAC FD-55GFR in the evaluation ma- 
chine. An optional Priam Model 519 full- 
height hard disk filled the intemal bay. 
Rated at 28 milliseconds average access 
time, the Priam disk uses a 5-MHz data 
transfer rate ST-506 interface. Drives 
mount AT-style on rails. The STEP 
386/20 rails are stamped steel, however, 
and feature integral retaining brackets. 

Of the eight full-length, AT-height ex- 
pansion slots, six use a 16-bit bus, two an 
8-bit bus—all operating at 6.77 MHz. One 
8-bit slot is also equipped with a propri- 
etary 32-bit expansion bus, which operates 
at microprocessor speed (20 MHz). One 8- 
bit slot is filled with an Everex serial and 
parallel port card. A 16-bit slot holds an 
Everex EGA-style display adapter (which 
actually uses an 8-bit interface); another 
holds a Scientific Micro Systems com- 
bined floppy/hard disk controller. 

The keyboard, a Maxi-Switch model 
ME-101, features the IBM Enhanced lay- 
out with 101 keys. Its rubber-dome mech- 
anism results in quiet operation and good 


= The clever electronic 
design of the STEP 386/20 
puts it ahead of its more 
expensive competition. 


tactile feedback. 

The EverVision EGA display that ac- 
companied the STEP 386/20 includes a 
tilt-and-swivel base and a minimum of 
controls. Its 12-inch diagonal screen 
uses a dark matrix and is antiglare treated. 
Image quality proved bright and sharp. 

The clever electronic design of the 
STEP 386/20 puts it ahead of its more ex- 
pensive competition. Its design and perfor- 
mance are good incentives for giving this 
familiar name a try —Winn L. Rosch 





NORTHGATE COMPUTER 
SYSTEMS 


386/20 Northgate Power 


Northgate Computer Systems’ 386/20 
Northgate Power is a sturdy computer 
that’s near the top of the list as far as per- 
formance is concemed. Otherwise an ex- 
cellent computer, the system suffers from 
potentially slower performance when 
memory is expanded beyond 4MB, and 
also from the lack of a 32-bit slot. 

The lively performance of the 80386 
processor running at its rated 20 MHz 
gains much from a 64-kilobit memory 
cache composed of 25-nanosecond static 
RAM chips. The cache puts the 386/20 
Northgate Power among the leaders at its 
speed level, placing it just a step back from 
the Everex STEP 386/20 and Dell System 
310. 

If you need more performance, you can 
add in an 80387 numeric coprocessor. If 





you want to accommodate finicky soft- 
ware, you can slow the system down to 8 
MHz from the keyboard. 

The Northgate system board can hold 
exactly 36 120-nanosecond dynamic 
RAM chips. While the standard configura- 
tion puts 256-kilobit chips into these holes, 
an extra $1,360 will fill the board to its 
maximum 4MB capacity with 1-megabit 
chips. No slots are provided for 32-bit ex- 
pansion, but the system will accommodate 
up to 16MB, with the balance coming 
from standard 16-bit expansion cards. 

The 640K of memory is given over to 
DOS. The entire balance is addressed as 
extended memory. The 386/20 Northgate 
Power neither imposes overhead nor 
wastes a byte. It does not, however, permit 
shadowing of the BIOS routines in ROM. 


MEMORY CLAIMS According to 
Northgate, the cache minimizes any speed 
penalty arising from using narrow bus 


The 386/20 Northgate 
Power is no 
performance slouch. 
and it offers IMB 
RAM, a 68MB hard 
disk, anda VGA 
display for $4,499. 
Lacking any 32-bit 
expansion slots, this 
computer provides 32- 
bit memory expansion 
on the motherboard 
only, accepting a 
maximum of {MB 
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Ifyou perform 
calculations, the answer 
is obvious. 


It's everything 
you appreciate about 
working on a scratch- 
pad—simple, free-form 
math—and more. More 
speed. More accuracy. 
More flexibility. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as they're typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them— 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


© [oes Machol, foe. 


Your pad or ours? 


text anywhere to 
support your work, 
and see and record 
every step. You can 
try an unlimited 
number of what-ifs, 
And print your 
entire calculation as 
an integrated docu- 
ment that anyone 
can understand. 
Plus, MathCAD 
is loaded with powerful 
built-in features. In addition to the usual trig- 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 
Yet, MathCAD is so easy to learn, you'll 
be using its full power an hour after you begin. 


Requires IBM PC® or compatible, 512KB RAM, graphics card. 
{BM PC® International Business Machines Corporation. 
MathCAD® MathSof, inc. 
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What more could you ask for? How about 
two new applications packs to increase your 
productivity? 

The Advanced Math Applications 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
tions of differential equations, and polynomial 
least-squares fit. 

The Statistics Applications Pack lets 
you perform 20 standard statistical routines such 
as multiple linear regression, combinations and 
permutations, finding the median, simulating a 
queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that’s faster, more natural, and less error- 
prone than the way you're doing them now— 
whether you use a calculator, a spreadsheet, or 
programs you write yourself. So come on over 
to MathCAD and join 45,000 enthusiastic users. 

For more information, contact your dealer 
or call 1-800-MATHCAD (In MA: 6175771017). 


MathCAD 


MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139 


\WWlelieomyeiteive 
an Teach Us A Lot 
out Hard Disks. 





It can happen with no warning. And now, with 
The sky goes dark and then it’s there. version 2.0, there are more 
A whirling funnel that destroys features than ever. While support- 
everything in its path, leaving little ing DOS 342 or 544 inch floppies, it 
or nothing that can be retrieved. : simultaneously reads your hard disk as 
Just the way that disaster can strike it writes data to floppies, tape, cartridges or 
your hard disk, scattering your any other logical DOS device. With data com- 
data to the wind. y pression, it cuts the number of backup disks in 

Virtually nothing is safe from half. Plus, there's a unique “restore estimate” feature 
a tornado, but fortunately there is that tells you what disks to use, and warns you if there 
a way to protect your hard disk isn’t enough room left on your hard disk. And version 2.0 
data from a crash. is easier than ever to use. So easy, and so fast, you actually 

Its called FASTBACK PLUS. And will use it. Every day. And that’s the whole point. But you 
though you can find cheaper don't have a minute to lose. 
programs, you won't find a better Your hard disk may be brew- 
one, at any price. ing up a storm Tight now. 

With FASTBACK PLUS, daily Protect it with FASTBACK 
incremental backups can take as PLUS, before it’s too late. 
little as a minute a day. In fact, 
backing up a full 10 megabytes q A Minute 
your hard disk takes only about 
aes? And that makes FASTBACK A Day Keeps 
PLUS the world’s fastest backup 


program, Disaster Away os 


“With PC AT of equivalent 
XT machines enay talet longer 


Fifth Generation Systems, Inc. 
11200 Industriplex Blvd. 

Baton Rouge, LA 70809 

(800) 873-4384, (504) 201-7221 


Rdward R Degginger, Bruce Coleman Inc. NY This prada & in ne wie asociied wih or has ongination in Fisher Sewnntic ar Alhed Corporation 
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memory—generally true—which hypo- 
thetically saves you from needing to buy 
more-expensive 32-bit memory. The sec- 
ond claim does not consider that both 32- 
bit and 16-bit memories of the same capac- 
ity use the same number of the same kind 
of chips at the same price. Moreover, the 
Dell System 310 shows the advantage of 
having fast underlying memory even with 
a smaller cache. 

The system board bears mostly discrete 
integrated circuits; the big VLSI chips that 
other machines use are notably absent. The 
BIOS bears an AMI copyright and big My- 
lex labels, hinting at the manufacturer of 
the system board (it’s a Mylex MB386). 
Built into its firmware are the system setup 
program and diagnostics. In addition, a 
bank of DIP switches and a long row of 
jumpers are used for hardware configura- 
tion. 

Six AT-compatible 16-bit and two 8-bit 
slots constitute the 386/20 Northgate Pow- 
er’s expansion limit. In the evaluation sys- 
tem, one 8-bit slot was filled with an /O 
card that offered one serial and one parallel 
port. A 16-bit interfaced VGA card based 
on Video Seven’s chips and an Adaptec 
2372A hard disk controller occupied 16- 
bit slots. 

As tower-style computers go, the 
386/20 Northgate Power is reasonably 
compact, measuring 21 by 7 by 16% inch- 















Access Conirot 
Prevent user access to sub- 
directories, sensitive data or 
software programs. 

@ ORIVELOKR 1 

Secure sub-directones on 
floppies or hard disks. 
Comptete duat tevel access 
with full auditing capabilites, 


@ ORIVELOKR ll 
Similar to ORIVELOKR L 
Includes file level security. 










SOFTWARE PUBLISHING ASSOCIATION 
ESTIMATES ONE BILLION DOLLAR LOSS 
ANNUALLY DUE TO SOFTWARE PIRACY. 





Disk Based 
Copy Prolection 

Prevent unauthorized duphica- 
ton of software using GLENCO’s 
magnetic finger printed disks. 

@ PAOLOCK II OISKS 

Permits unlimited use of 
protected software. 

@ COUPON OISKS 

Ideal for issuing software tests 
or DEMO’s. 

@ SAFEGUARD OISKS 

Perfect for universities or 


institutions. No source code 1s 
C—_ required. 
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386/20 Northgate Power 

Northgate Computer Systems. 

13895 Industrial Park Blvd., #110 
Plymouth, MN 55441 

(612) 553-0111 

List Price: With IMB RAM, 68MB hard 
disk, ].2MB 5'-inch and 1.44MB 34-inch 


disk drives, 14-inch amber monochrome 
monitor. VOpr disk optimizer, MS-DOS 3.3, 
disk cache, $4,199; with VGA card and 14- 
inch VGA monitor, $4,499. 

In Short: Compact (for a tower) and well 
made, this respectable performer lacks 5 32- 
bit slot. The 386/20 Northgate Power sports 
good workmanship in spite of its Class A 
FCC certification. 

CIRCLE 878 ON READER SEAVICE CARD 


es. For the most part, it is laid out like an 
ordinary AT compatible, but its three half- | 
height drive bays run perpendicular to the 
long axis of the machine. The internal full- 
height hard disk bay (usable as twin half- 
heights) parallels the main axis. Drives 
mount using proprietary narrow steel rails. 

The case is a tue heavyweight, made 
from pale gray/beige steel, with more steel 
reinforcing the inside of the chassis. Not- 
withstanding the all-metal case, the 386/20 
Northgate Power earned only Class A FCC 
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A unique approach to 
















special media. 








tions. 


Software is valid for a 
number of executions. 


number of days. 





Hardware Based 


Protection without requinng 


| @ STANOARD KEY TAG 
Software ts protected for an 
unlimited number of execu- 


@ COUPON KEY TAG 


®@ DURATION KEY TAG 
Software is valid for a preset 
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certification. Workmanship, however, is 
very good overall. The case’s biggest 
shortcoming is that it makes extra work out 
of changing mass storage options. The 
front bezel must be removed first, requir- 
ing you to tangle with several hard-to- 
reach screws. 

Standing on its own two feet, the 
386/20 Northgate Power has its expansion 
slots at the bottom, with its keyboard con- 
nector just above them, five connector cut- 
outs (three 25-pin, two 9-pin) above it, and 
the power supply crowning them all. Both 
input and switched power output connec- 
tors are available, as well asa 115/230-volt 
input selector. 

The power switch is part of the control 
panel, which caps the front panel of the 
tower. Included here are a cylindrical key- 
board key lock, a turbo switch, and a reset 
switch. A power indicator is part of the on/ 
off switch; turbo and drive-activity indica- 
tors are part of the turbo switch. 

The power supply, made by Skynet 
Electronic Co., is rated at 192 watts and 
offers four drive connectors. Reserve pow- 
er for the built-in clock and CMOS setup 
memory comes from an on-board rechar- 
geable nickel-cadmium battery. 

Included with the base price of the sys- 
tem are what Northgate calls ‘‘any for- 
mat’’ 5Y%4- and 3!4-inch floppy disk drives, 
capable of reading, writing, and format- 
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area of software secunt 
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copy protection and data 
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ting both double- and high-density disk- 
ettes compatible with all other floppy disk 
drives. 


STORAGE OPTIONS § For fast mass 
storage, the evaluation system was 
equipped with a Miniscribe 1060 hard 
disk, its 4(0MB nominal capacity enhanced 
to 68MB, courtesy of its RLL controller. 
The drive operates with a I:I interleave 
and delivers an average access time of 
about 32 milliseconds. The RLL interface 
yields a 7.5-MHz data transfer rate. Other 
drive options, including ESDI and SCSI 
units, are also available. 

The system is blessed with Northgate’s 
own Omni Key 102 keyboard. The 102- 
key layout is proprietary, but it combines 
many of the best features of IBM’s de- 
signs, putting function keys back on the 
left and moving Ctrl, Caps Lock, and Esc 
where they belong, while maintaining a 
separate cursor pad in addition to the com- 
bined cursor/numeric keypad. Best of all is 
the feel—it’s as close to the positive snap- 
action of IBM’s keyboards as any compat- 
ible comes. It also gives off an IBM-like 
key click. 

The monitor choice was equally in- 
spired, a NEC Multisync Hl. The 16-bit 
VGA board and sharp display gave bright, 
colorful, and quick results. Only by adding 


= The 386/20 Northgate 
Power is blessed with 
Northgate’s own Omni 
Key 102 keyboard. 


the last bit of VGA compatibility and shad- | 


owing the display BIOS could the system 
be improved. 
Northgate includes both DOS 3.3 and 


BASIC with the system. In addition, it | 


provides a proprietary disk-caching pro- 
gram and Golden Bow Systems’ VOpr 
disk optimization software. 

In PC Labs benchmark tests, the 386/20 
Northgate Power generally held its own 
| against the Compaq Deskpro 386/20. Pur- 
| ists may long for shadow RAM and greater 








32-bit expansion, but the system should 
work well enough for DOS denizens as it 
is.—Winn L. Rosch 


PAN-UNITED CORP. 
Micro Lab 386 


The Micro Lab 386 from Pan-United 
Corp. shows how a small manufacturer 
with an otherwise good product can fall to 
its knees when it comes to claims and doc- 
umentation. This machine is a thoroughly 
competent 20-MHz 80386-based AT com- 
patible that delivers good performance. 
It’s well made and includes enough stan- 
dard features to make it a tempting buy. 
But its misleading documentation and im- 
plementation shortcuts kick it out of con- 
tention as a serious 80386 competitor. 

The foundation of the Micro Lab 386 
is, as is usually the case with smaller man- 
ufacturers, a photocopy of IBM’s AT de- 





sign. On the front panel, the machine is 
distinguished solely by the square red reset 
button that’s been added to the minimalist 
AT front-control panel. There you'll find 
the expected cylindrical key switch (which 
provides no physical access protection), 
along with disk-activity and power indica- 
tors. The rear panel of the machine bears a 
hint that Pan-United has done something 
right, in the guise of an FCC Class B certi- 
fication sticker. 

No connectors mar the shiny chrome 
slot-retaining brackets of the standard Mi- 
cro Lab 386. Instead, the area above the 
keyboard connector shows a grouping of 
five D-shell connectors—two parallel port 
connectors, two serial port connectors, 
and one video connector. 


MORE DISTINCTIONS Pull the lid 
from the fabricated steel chassis and a few 
more distinctions appear. The drive bays, 


The Micro Lab 386 is 
atypical AT clone 
offering IMB RAM 
with a 40MB hard 
disk, EGA display, 
and mouse for only 
$3,697. It supplies 
botha3.6-vok 
60-milliamp/hour 
Varta battery pack on 
the motherboard and 
aset of AA cells 
attached to the power 
supply. Once the 
Varta pack fails, it sa 
simple matter to 
restore the CMOS by 
using the batteries. 
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for instance, are arranged AT-style but are 
split into five half-height bays, each al- 


AT-style mounting rails. The left bay will 
hold two half-height or one full-height 
drive but lacks front-panel access. All 
three right half-height bays (one pair of 
which will accept a full-height drive) have 
front-panel access. 

Standard equipment puts a 1.2MB half- 
height floppy disk drive in the top-right 
slot—a TEAC FD-55GFR in the evalua- 
tion unit. The hard disk in the evaluation 
unit was a 40MB Miniscribe 3053, con- 
nected through a standard ST-506 inter- 
face. The drive delivered a 29-millisecond 
average access time in benchmark testing. 

Power for these drives and the rest of 


ready equipped with its own channels for | 





the system comes from a 200-watt power 
supply of unknown manufacture with two 
free device connectors for additional drive 
expansion. A switched outlet for a display 
and a voltage selector are available on the 
rear panel. A battery holder for four AA 
cells is mounted on the side of the power 
supply, notwithstanding the 60-milli- 
amp/hour rechargeable nickel-cadmium 
cell for powering the CMOS memory 
that’s part of the system board. 

The system board is built around the 
Chips and Technologies 80386 chip set. 
Board layout includes a socket for an op- 


tional coprocessor; the choice, according | 


to the documentation, is up to the user and 
includes an 8- or 10-MHz 80287 or a 16- or | 
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| Micro Lab 386 

| Pan-United Corp. 
1967 Route 27, #12 
Edison, NJ 08817 
(201) 906-8044 
List Price: With IMB RAM, 1.2MB5%4- 
inch dnve, mouse, $2,797; with 40MB hard 
disk, 12-inch monochrome monitor, $3.397; | 
with EGA card and monitor, $3,697; with 
VGA card and monitor, $4,097. 80MB hard 





drive, $250; 120MB hard drive, $750. 
In Short: A low-cost, undistinctive machine _ 
that’s almost an exact copy of the IBM AT in 
styling. mass storage, and memory. Overall, 

| OOF ben china tests 1 ate te Micro Lab S86 at 


the bottom third of the group. 
| | CIRCLE 877 ON READER SERVICE CARO | | 
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20-MHz 80387. No DIP socket for an 
80287, however, was visible on the sys- 
tem board. The CPU operates at either 8 or 
20 MHz, keyboard selectable. The expan- 
sion bus operates at 8 MHz. The 80386 
chip installed in the system board actually 
bore a 16-MHz rating from Intel; this could 
put your data at risk. 

System board memory in the evalua- 
tion machine was somewhat unus- 
ual—four banks of nine 100-nanosecond 
256-kilobit DRAM chips augmented by 
four 100-nanosecond 256K SIMMs near 
the front of the chassis. Only the SIMMs 
are standard equipment. Logically, this 
memory was divided into 640K for DOS, 
384K shadow RAM, and 1,024K ex- 
tended memory. 

The Pan-United documentation claims 
that this memory operates with zero wait 
states, but neither system performance nor 
the speed rating of the DRAM chips bears 
this out. In a 2MB configuration the mem- 
ory is, in fact, two-way interleaved be- 
tween the megabyte banks. The propri- 
etary 32-bit expansion slot accepts up to 
16MB, a setup that requires defeating sys- 
tem board RAM. 

The BIOS bears a Quadtel copyright. 
No obvious incompatibilities were detect- 
ed, and the factory claims that IBM OS/2, 
Version 1.0, works on the system. The 
company has no plans to deliver its own 
Os/2. 


SYSTEM SETUP System setup is ac- 
complished through firmware built into the 
BIOS. Three banks of DIP switches com- 
plicate matters, however, although they 
allow configuration flexibility in enabl- 
ing/disabling ports, matching the video 
circuitry to the monitor you want to use, 
and configuring memory. 

The Micro Lab 386 system board cir- 
cuitry includes the previously noted 
ports—two parallel, two serial—and the 
video adapter. This system board bounty 
means that only one of the expansion slots 
(six 16-bit, one 8-bit, and one 32-bit slot) 
is filled with a Western Digital WD1003- 
WA2 floppy/hard disk controller (which 
uccopies the rightiost 16-bit sioty. A Mit- 
subishi mechanical mouse is also provided 
as standard equipment to put one of the se- 
rial ports to work. 

The video section deserves note be- 








cause the Pan-United documentation 
claims some degree of VGA compatibil- 
ity. This statement is incorrect. The video 
section of the system board lacks analog 
outputs and even the digital-to-analog con- 
verter required by VGA outputs. Instead, 
the video section offers enhanced EGA 
compatibilities, including 640 by 480 res- 
olution with multisync-style displays. 

The system board video circuitry, 
based on Paradise Systems chips, will plug 
into CGA, EGA, multisync, and IBM- 
style TTL monochrome displays. It offers 





= Pan-United’s claim to 
some VGA compatibility 
is incorrect. Instead, the 
system offers enhanced 
EGA compatibilities. 


compatibility with MDA, CGA, EGA, 
and Hercules graphics standards on a dis- 
play that supports the standard you want to 
use. A light-pen connector is also available 
on the system board. 

The display provided by Pan-United 
was a Samsung CN-4551, a multisync- 
style unit with an intrinsic tilt-and-swivel 
base and a full range of controls on its rear 
panel (horizontal and vertical size and po- 
sition, analog and digital input, color com- 
patibility, and text color), and brightness 
and contrast below the left-front edge of 
the screen. Unfortunately, the controls 
have a greater range than the tube can dis- 
play, and the right side of the image gets 
squashed long before you can fill the 
screen with video. 

The Pan-United keyboard was made in 
Taiwan by Chicony Electronics. It follows 
the IBM Enhanced 101-key design and 
features full-travel keys with both audible 
and tactile feedback. The click it makes is 
somewhat sharper than that of an IBM 
produci, bur the keyboard is satisfying to 
type on. 

The speed of the Micro Lab 386 is re- 
spectable, and the machine is assembled 








well. But it is a machine to be wary of be- | 
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That’ how much effort 


it takes to turn data Into 


hs 


with Graphwriter II 


Actually, it may take even less effort than that. You 
see, Lotus’ Graphwriter® Iis the only graphics soft- 
ware that lets you automatically generate large quanti- 
ties of quality graphs based on current spreadsheet and 
database information. All with a single command. 

Do you regularly need to create a variety of 
graphs from continually changing data such as daily 
inventory, monthly P&L or quarterly head count? 
With Graphwriter II youcan create a direct link todata 
in your 1-2-38° Symphony? dBase’ or ASCII files, So 
whenever you update your data, you can automati- 
cally update your graphs with a single command. 
What's more, with one keystroke you can toggle back 
and forth between your data source and Graphwriter II 
to view and select the data to be graphed. No more 
printing out files and time-consuming rekeying. 


Graphwriter I is a full-fledged production system. 


You can automatically output up to one hundred 
charts at a time with a single command. You can even 
print multiple charts on a page. 


And Graphwriter I offers you 24 different graph 
types—more than any other PC graphics package. 
So youcan choose the chart type that best represents 
your data. 

What's more, you have control over hundreds of 
style settings such as type font, heading location, 
bar width and color. 

So if you need to create and frequently update 
graphs from ever-changing data, you need Lotus 
Graphwriter II. 


To get a free self-running  ‘“™*Grsevtiiert 
Graphwriter II demonstration er 
Kit, call 1-800-345-1048 and S 4 
ask for demo kit AJN-2524, bs 
for 5.25" format, or demo kit By. b. 
AJN-2664 for 3.5" format* pe. 
Then you can turn this 


Lotus Graphwriter II 


"*Graphwnter Il demonstration kit squires sr TBM® PC or compatible, 256K and a graphics card © 1988 Lotus Development Corporation Lotus, 1-2-3, aren hs and poms mphony 


are registered trademarks of Lotus Development Corporation. dBase is a registered trademark of Ashton-Tate [BM 1s s registered trademari 


rk of International Bust jachunes Corporation 
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cause of its misleading documentation and 
improperly rated microprocessor in the 
evaluation unit. Equipped with a properly 
rated chip, the Micro Lab 386 would de- 
serve consideration by advanced users 
who do not need detailed guidance. 
—Winn L. Rosch 


PC LINK CORP. 


PC Link 386-20 

| If you want your meat and potatoes to be 
state-of-the-art, the PC Link 386-20 may 
be exactly what you're looking for. Up- 
grade an AT with the 20-MHz 80386 sys- 
tem board. a 90MB high-speed ESDI hard 
disk drive, and high-speed VGA graphics, 
and you have an awesome computer com- 
petitor. Pack all this into what amounts toa 
standard AT case. and you've got the 
equivalent of a sixties streetcomer drag- 
racer, the Volkswagen with a Chrysler 
Hemi squashed inside. 

The physical aspects of the PC Link 
386-20 are plain-Jane pedestrian AT all the 
way—almost. The sole difference and in- | 
compatibility with the AT hardware | 
scheme is the size of the rails used for 
mounting its disk drives: the PC Link uses 
narrow metal rails that may make you 
think twice about trying to add one more 
drive to its endowment. 

Unlike the AT, the PC Link 386-20 
eams only a Class A FCC certification, al- 





Bulge 





PC Link 386-20 

PC Link Corp. 

29 West 38 St. 

New York, NY 10018 

(800) 221-0343 

(212) 730-8036 

List Price: With 1MB RAM, 1.2MB5'4- 
inch or 1.44MB 3'-inch disk dnve, $2,495; 
with 40MB hard disk. $2,995. with EGA 
card and monitor. $3,995; with 9OMB hard 
disk, 2 floppy disk drives, VGA card and 
monitor, 80387 math coprocessor, $5,195. 
In Short: A good choice in terms of power 
per dollar, the PC Link 386-20 offers the user 
moderale performance. high-quality con- 


Struction, and excelent compatibility at alow 
pnice. 1 
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though Class B approval is pending. On 
the front, you'll see the requisite control 
panel with cylindrical keyboard lock (it 
provides no physical access security), plus 
power and drive-activity indicators. Drive- 
mounting facilities mimic the venerable 
AT, witha full-height bay inside and three 
half-heights on the right. For maximum 
utility, the inside bay can also hold two 
half-height drives. and the lowest right- 
hand bay has optional front-panel access. 
On the back you'll find the usual power 
supply connectors—power in, switched 
power out, and a slide switch for selecting 
115- or 230-volt operation of the 220-watt 
Tri-Mag unit. In the center, between the 
power supply and the eight retaining 


brackets tor the -expuntion shots, wre Vie 


keyboard connector and cutouts for three 
25-pin and two 9-pin D-shell connectors, 
all blocked off. 


DT ss vena |e em 
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The PC Litk 386-20 ix 
afine alternative to 
more-expensive 20- 
MHz 386 computers. 
in addition to its 
overall high-quality 
coustruction, it 
embraces the 
advanced video 
technology fowid on 
the Vega VRAM, a 16- 
bit VGA hoard. 





SYSTEM BOARD The brain of this 
product is a Hauppauge Computer Works 
system board. This incarnation of the 
Hauppauge motherboard includes four 16- 
bit and four 8-bit expansion slots, one of 
the latter also serving a proprietary 32-bit 
memory expansion connector. Most of the 
circuitry is built into the Chips and Tech- 
nologies 80386 chip set. The 80386 is ac- 
companied by a socket for an 80387, filled 
in the evaluation unit. Both chips supplied 
bore a20-MHz rating. 

Memory is all soldered to the system 
board, a total of 36 256-kilobit DRAM 
chips rated at 80 nanoseconds. The four- 
bit-wide chips allow a four-way interleave 
to help match memory to the speed of the 
microprocewor Of We sander neg 
| byte, 640K goes to DOS, 256K to extend- 

ed memory, and 128K to shadow RAM. 
The BIOS bears an Award Software copy- 
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DON'T WAIT 
FOR HARD DISK 
DISASTERS 
TO STRIKE. 


File loss. File corruption. Crashes. They can 
strike with lightning speed and devastating 
results. Spreadsheets. Reports. Databases. All 
the vital information you need and rely on. Gone 
in an instant. Perhaps forever. 

But it does not have to happen to you. 
Because now Disk Technician Advanced” Automated Al Software System is here. The only 
utility program that stops hard disk problems before they happen. Automatically. Which 
means peace of mind for you. 

New Disk Technician Advanced keeps new drives trouble-free. And restores reliability to 
older drives. 

Disk Technician Advanced tests hard disks, bit-by-bit. Then makes necessary changes 
and repairs to eliminate danger zones. It shields your work from dangerous static electricity 
and sudden power fluctuations. Speeds-up performance by as much as 800%. It even warns 
you of imminent hardware failure. All without removing files and programs. 

PC Magazine said the original Disk Technician “... may be the best investment you could 
ever make." Now, new Disk Technician Advanced's over 40 
innovative features make it even better. 

And all you have to do is press ENTER once to put it to work. 
That's less than ten seconds of your time eo ee: yourself from 
file loss and other hard disk disasters. 

Disk Technician Advanced is designed to work on your IBM 
PC, XT, AT, PS/2 or clone using DOS 2.1 to 3.32. It's not copy 
protected, and it's only $189.95. So don't wait. Contact your 
dealer today. To 
order direct, or for 
more information, call 


us at 800 847 5000 Prime Solutions Incorporated 
or 619 274 5000. 1940 Garnet Avenue - San Diego, CA 92109 USA 
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All It Takes 
‘To Make The News. 


Graphic import and High-quality 
automatic scaling from other ae screen and printer fonts 
GEM* programs such as 
Artline” and Presentation Team” 
sed 4 







Color text and graphics 


New tracking 
and kerning features 





Automatic text flow 
around graphics through 
multi-page documents 


The news is out! GEM’ Desktop Publisher™ Release 2 is the easy-to- 
learn, easy-to-use solution to all your publishing needs. 

With the touch of a key (or mouse), you create professional-quality, 
image-enhancing newsletters and documents using a DOS-based, high- 
end workstation or personal computer. Incorporate input from almost 
any source. Then produce state-of-the-art output from laser, dot-matrix, 
thermal and ink-jet printers. 

It’s sophisticated, but it’s also fun and easy. 

You see exactly what = going to get-on screen—as you edit, cut, paste and experiment. (|. \ 2-7 fo 

So give your publications something extra, and boost their circulation. GEM Desktop Pc [ult es f 
Publisher is all it takes to make any ’ es. : 
document a newsworthy event. 


: % 
hae 
F information, contact 
Sseres GEM Dmg 
All artwork shown was created using hi i itisher 
Desktop Publisher and Arthne. 
From (©) DIGITAL RESEARCH 


GEM, Digital Research and the Digita! Rescarch logo are regostered trademarks and Artline, Presentation Team and GEM Desktop Pubhsher are trademarks of Digita) Research Inc. 
Other product names are registered trademarks of their respective owners. Copynght © 1988, Digital Research Inc. Ati nghts reserved. 
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AT-like 
yeonfigura- 
: se vai by three 
“aed: 
aoe oun) fo-attached 
90" ot") oy Sk packed the 
© on WEN a 1.2MB 54. 
wack’? ch floppy disk 
yo’ Peripherals half- 
¥0%s a 10-MHz ESDI 
eva true 18-millisec- 
ote on PC Labs tests. 
wolled by a Westem 
ombined floppy/hard 
occupies one 16-bit ex- 
_«S Standard equipment, one 
sfilled with an Everex VO board 
ads one parallel and one serial port. 
The video output of the tested PC Link 
386-20 came from a Video Seven VRAM 
VGA board, tucked into another 16-bit 
slot. This wider connection gave on-screen 
performance a discernible boost. The 
VRAM VGA is hardware compatible with 
the VGA standard, featuring only a 15-pin 
analog output. Its register compatibility 


6 
a 
Zz 
2, & 
Ay 


e 





S 
















proved shy of perfect, however. To match | 





“w The PC Link 386-20's 
response is like the snap 
of a bullwhip wielded 
by a graying old man in 
full evening dress. 


the VRAM VGA, PC Link included a 
NEC Multisync II display. 

The standard PC Link keyboard was an 
American-made Key Tronic product that 
follows the 101-key IBM standard. 
Though lacking clicky audible feedback, it 
offers a true IBM-like snapover feel, 
though a bit on the rubbery side. 

Although a moderate performer, the PC 
Link 386-20 may deliver all that you need. 
With its swift hard disk and video, it is a 
truly responsive system—the snap of a 
bullwhip wielded by a graying old man in 
full evening dress. —Winn L. Rosch 














SPEAR TECHNOLOGY INC. 
Spear 386/20 MHz 


Tower System 
Although it’s not the tallest machine in the 
group, what will first strike you about the 
Spear 386/20 MHz Tower System is its 
physical appearance. Towers, in general, 
have become old hat by now; many are 
simply standard flat cases tumed on edge, 
with some reorientation of the various sta- 
tus indicators. The Spear Tower, strangely 
enough, looks as though as it was designed 
to be vertical from day one, yet stylistic in- 
fluences from the old AT are as evident as 
its visual PS/2 texture. 

The front panel contains the cylindrical 








key lock switch and reset button along the 
left edge of a cantilevered master panel. To 
the right, recessed into the case, is the sys- 
tem power switch. Between the two are the | 
status LEDs indicating turbo mode, hard 
disk access, and power on. 
















The rear of the Tower is inlaid with 


both main power and monitor power re- | 


ceptacles (as in the oki PC-XT). A small 
recessed switch permits shuttling between 
115- and 230-volt input for the power sup- 
ply if necessary. Midway down the back 
are the mounting holes for 9- and 25-pin 


D-shell connectors as well as the keyboard | 
connector. And trailing the group at the | 


base are the access holes for expansion- 
card end connectors. 

Even the keyboard, although physically 
designed to emulate an IBM Enhanced 
101-key model, is stylish. Its tactile re- 
sponse is unobtrusive, and key resistance 
is kept to a moderate level for a firm but not 
resistive touch. 

While the externals are nice, the Tower 
arrived at PC Labs loaded with internal 
goodies as well. The vertical arrangement 
of its disk components allowed for the in- 
stallation of a 71 MB Micropolis hard disk, 
a generic 1.2MB 54-inch floppy disk 


| The Spear 386/20 
MHz Tower System is 
an impressive 
performer whose basic 
configuration, 
including 2MB RAM. 
costs $4,000. It 
employs discrete logic 
to control the large 
128K cache RAM 
supplied instead of a 
cache controller. 
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We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS, 


“Right now, PROCOMM PLUS Is 
the definitive telecom program 
and the one I personally use 
and recommend.” 

John C. Dvorak, 
columnist, PC Magazine 


People who review sofware have 
avery tough job. They see hundreds 
of new programs every week. But 
the ones who have seen the new 
PROCOMM PLUS communications 
software are doing mare than writing 
fave reviews about it. They’re getting 
personal. They‘re using it at work and 
athome. 


Maybe it's because PROCOMM 
PLUS is So easy to use It’s “intuitive’’ . 
Or perhaps it's because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
tive help, 16 terminal emutations 
with keyboard re-mapping, 12 file 
transfer protocols, a fully-automated 
dialing directory, and advanced host 
mode with electronic mail. 


But one thing is for certain. If 
PROCOMM PLUS is the personal choice 
ofthe people who review sofiware, 
you can be sure that PROCOMM PLUS 
is right for you. 


I's time you got personal about 
PROCOMM PLUS. ASk for PROCOMM 
PLUS at a dealer near you. Or, cal! 
314-474-8461. 


Thank You. 


DATASTORM TECHNOLOGIES INC 
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drive, and the lately ever-present, ever- 
slow 1.44MB 34-inch drive. There’s 
room for one more half-height drive, 
which might be dedicated to a tape backup 
system. 


MIXED COMPONENTS The system 
board is a mixture of discrete and VLSI 
components, including an 80386 rated 
properly at its operating speed of 20 MHz. 
An 80387 coprocessor socket is included; 
a Weitek adapter board can also be substi- 
tuted in place of the more pricey 80387. 
Eight interface slots traverse the 


motherboard, with six designed as 16-bit | 


slots—one as an 8-bit slot and another as a 
proprietary 32-bit slot that can be used also 
as an 8-bit slot in a pinch. The unavailabili- 
ty of a widespread standard 32-bit inter- 
face, of course, means that any proprietary 
32-bit slot can be filled only by boards 
(typically memory boards) expressly made 


for the system by the manufacturer. Unfor- ° 


tunately, 32-bit slots have become a moot 
issue for 386 architecture; those users who 
demand their inclusion in every 386 sys- 
tem seem unaware of the low odds that 
anything will ever fill them. 

Couched on the motherboard are also 
two banks (eight rows) of SIMMs rated at 
80 nanoseconds. The tested machine ar- 
rived with 2MB installed, with a maxi- 


| mum of 8MB possible (a total of 16MB of 


32-bit RAM can be achieved with an ex- 
pansion card). 
Separate from this memory count is the 

























Spear 386/20 MHz Tower System 
Spear Technology Inc. 

710 A Landwehr Rd. 

Northbrook, IL 60062-2310 

(312) 480-7300 

List Price: With 2MB RAM, 1.2MB 5'%- 
inch disk dnve, $4,000; with 71MB hard 
disk, 1.44MB 34-inch disk drive, EGA 
card, and 14-inch EGA flat-screen monitor, 
$5,245. 

In Short: This tower is a competent 386 

| workhorse with no exceptional talents. The 
Spear 386/20 tested in the top tier on proces- 
sor and memory benchmark tests, and is 
priced accordingly. 
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Spear 386/201, 
RAM, whichnu. 

RAM in minim 
much as 128K ca, | 
motherboard, or up tc’ 5 cag, 
pansion card options. "25.), 


























DESIGN INCONSIST:S 
operational characteristic’ 
Tower don’t always parallel . 
design. Although its maximut 
speed is 20 MHz, it has two sli 
compatibility modes, 10 MHz 
MHz; neither corresponds to the fo: 
MHz and 4.77-MHz standards. The 
speed is restrained to a mild 10 MHz in 
der to ensure compatibility with older i 
terface boards originally intended for 8- 
MHz environments. As you can tell from | 
the speedy execution times for NOP, 
Floating-Point Calculation, and Conven- | 
tional Memory benchmark tests, this has 
no effect on motherboard components | 
(RAM cards and the like), but interaction 
with slotted components will pay for the 
compatibility. 

One anomaly appeared during the PC | 
Labs benchmark tests aimed at defining | 
disk performance. Although the Spear 
Tower did have disk caching software in- 
Stalled, its file access times were identical | 
with and without caching in effect. And af- | 
ter several retests, in fact, the hard disk 
failed with a ‘‘sector not found’’ error 
message and finally a ‘‘drive O fault.” | 
(The drive and controller are standard ST- 

506 types.) } 

Spear does offer a fairly typical repair 
warranty: parts are covered for | full year, 
and labor is free for 6 months. The only 




















































, drawback is that the warranty period be- 
| gins from the date of shipment of the 





| equipment. If you buy directly from Spear, 


that restriction should pose no problem, 
but if third-party sales are made, you'll 
need to acquire an equivalent warranty 
from the seller. 

As a “‘basic’’ Spear 386/20 MHz Tow- 
er System configuration can look like al- 
most anything, you’ll find a wide devi- | 
ation in the possible prices. A system like 
the one we tested—with 2MB of memory, 
71MB hard disk, 54-inch and 34-inch 
floppy disk drives, and an EGA card and 
monitor—costs nearly $5,300. 

—Tom Harding 
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THE FINANCIAL POWER 
YOU NEED TO SUCCEED 
ooolMADE SIMPLE. 


Andrew Tobias’ Managing Your Money 
gives you the tools you need to 

make better financial decisions. 

And it’s surprisingly easy to 

learn and use. 















M ir Mio Na 
personal or business finances. 


Managing Your Money gets you organized. 

It keeps you on track. It helps you make 

the hard decisions with complete knowledge 
and a new sense of confidence. What's more, 
Managing Your Money saves bookkeeping time 
and earns you the extra dollars that come 

with better financial management. 


But perhaps best of all, Managing Your Money 
is wntten by Andrew Tobias in a straight- 
forward, easy-to-understand style that 
demystifies finance. You don’t have to be 

a business school graduate or a computer wiz 
to use and enjoy the financial power of 
Managing Your Money—you probably won't 
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even need the manual. 

A“ ee ae “Considered by computer industry 

erty experts to be one of the best all-around 

programs ever written, it’s easy to use 
even if you’re a novice at computer 

* Sets up budget and monitors cash flow. technology and personal finance.” 

* Automates payment of routine bills. . « " 

* Writes, prints, and records checks end Invoices by tax category. Hye OR IBID Nowe oe aetane 


* Manages accounts payable end receivable (with aging). 
* Tax planning section reflects up-to-dete tax laws. 
* Lite insurance: How much you need and what to expect to pay for it. 
* Financiel Calculator covers mortgege, retirement, college planning, rental 
property analysis, and more. 
0 Feat set aceite Sercele Ss Tear and send the attached card to 
* Portfolio Manager records and analyzes your investments. . . 
* Net Worth Calculator compiles your personal or business balance sheet. preview the financial power of 
* Built-in word processor end home benking feature. Managing Your Money! 


a mec’ 


©1988*MECA:355 RIVERSIDE AVENUE, WESTPORT, CT 06880 
For 256K IBM PC, XT, AT, PCjr, PS/2, TANDY 3000, 1200 HD, 1000, APPLE fle (128K, Two Dnves) lic, Itc Plus, IIGS, 
Macintosh Plus, SE, Il, 512 KE (Two disk drives, one at least 800K). 
Available in 31/2” and 51/4" diskettes. 
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VIPC COMPUTERS CORP. 
VIPC Hybrid 


A powerful tower, the VIPC Hybrid has 
the makings of a multiuser workhorse. Its | 
20-MHz 80386 microprocessor is backed | 
by what VIPC claims is zero-wait-state 
memory, along with commodious space 
for mass storage, plus a wealth of built-in 
ports and features. But while the Hybrid 
could be a good computer, the system is 
marred by parts that have to be operated 
beyond their specifications. 

The heart and brains of the VIPC Hy- 
brid is an AMR system board that bears the 
Hybird name, somewhat obscured by a 
glued-on VIPC label. This board features 
six 16-bit slots, one 8-bit slot, and one pro- 
prietary 32-bit slot. In standard configura- 
tion, only one of those slots needs to be 
filled—a 16-bit slot gets the Western Digi- 
tal floppy/hard disk controller. The evalua- 
tion system that was tested filled the 32-bit 
slot with a memory board and a 16-bit slot 
with the host adapter of a tape backup sys- 
tem. 
Twoserial ports, two parallel ports, and 
a video adapter are part of the system board 
circuitry. One serial port is attached to a 
25-pin male D-shell connector, the other to 
a 9-pin male D-shell connector. Both par- 
allel ports link to 25-pin female D-shells, 
and the video port uses a 9-pin female D- 
shell connector, all located about halfway 
up the rear panel of the chassis. 


Be act FILE 


VIPC Hybrid 

VIPC Computers Corp. 

384 Jackson St. 

Hayward, CA 94544 

(800) 222-5657 (outside Calif.) 

(800) 232-9090 (in Calif.) 

List Price: With IMB RAM, t.2MB 5%- 
inch disk drive, $1,999; with 4MB RAM, 
80MB hard disk and 6O0MB tape backup, 
1.44MB 32-inch disk drive, NEC Multisync 
EGA/VGA monitor, 80387 math coproces- 
sor, tower case, $5,999. 

In Short: Its best feature is its rock-bottom 
Price; its worst is a 16-MHz 80386 micro- 
processor with an oscillator to bring speed up 
to 20 MHz. Overall quality is second-rate; 
performance is moderate. 

CIRCLE 673 ON READER SERVICE CARD 








The rear panel itself is protected and 
decorated by a removable fascia panel with 


| break-out holes to accommodate the port | 


connectors. At top rear, is located the fan 
and voltage selector (1 15/230 volts) for the 
200-watt power supply (of unknown man- 
ufacture). A switched outlet is provided 
for powering displays, and four connectors 
are available inside for disk drives, all of 
which were used in the evaluation system. 
A 60-milliamp/hour rechargeable nickel- 
cadmium battery on the system board 
powers the time-of-day clock and CMOS 
memory. 

The front of the system unit is crowned 
with a control panel and a bright red power 
switch. Located here with the cylindrical 
keyboard key lock and the reset button are 
turbo, hard-disk-activity, and power LED 
indicators. 

Directly below the controls are three 


| horizontal half-height drive bays with 





The rock-bottom 
31.999 price of the 
VIPC Hybrid’'s base 
unit is its greatest 
strength. This 
computer comhines 
SIMM ond DIP 
technology in its 
memory architecture. 
One MB of SIMM 
memory is standard; 
Surther expansion on 
the motherboard 
necessitates using DIP 
memory. 


front-panel access. Hidden below them isa 
vertical full-height internal bay. Drives are 
simply screwed into the horizontal bays 
without mounting rails, and the hard disk 
nests in a unique slide-in bracket. 


HYBRID DESIGN In the evaluation 
machine, the top bays were filled with one 
5%-inch floppy disk drive, one 3'4-inch 
drive, and a TEAC high-speed cassette 
backup drive (only the first-mentioned is 
standard equipment). The hard disk sup- 
plied was an 80MB Seagate 4096 that de- 
livered a 30-millisecond average disk ac- 
cess time using a standard ST-506 
interface with a S-MHz data-transfer rate. 
The optional tape backup system affords 
60MB of storage per tape. 

The VIPC Hybrid is chiefly controlled 
by two oscillators. One determines the 
highest speed at which the microprocessor 
operates, 20 MHz. The second oscillator 
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Here’s Northgate’s “NO BALONEY” approach to the Computer Business, 





When every ad 

looks alike, sounds 

| alike and makes 
{ the same claims, 
IT'S TIME TO... 


YOU'LL GET NO 
BALONEY FROM 
NORTHGATE! 


| We like a good slice of sausage as well as the next guy. 

( But baloney doesn't belong in the computer business. 

' Whether you're planning to spend your company’s 
money or your own, you deserve solid information, not 


half truths and contradictions. 


That's why Northgate is dedicating this portion of our 
ads to pointing out where others may fall short in giving 


you facts to base your buying decision. So foropeners... ‘te 





6's with only 16MHz 


Merchants. 


problems. 


ALL NEW FROM NORTHGATE...THE 386 SUPER MICROCOMPUTER 


Crackling 20MHz Performance in a 
Complete System with 28 Millisecond 
65MB Hard Drive, Power Case and Monitor 
at the price others charge for 16MHz! 


$3899°° 


COPYCAT techno logy just doesn’t meet 
Northgate's standard. So our engineers 
developed a spanking new 386 system that 
by-passes 16MHz compietely and goes 
straight up to 20MHz processing speed. 

Performance and features like no other. 
And priced where you'd expcet to buy an 
ordinary 16MHz system. 

The new Northgate 386/20SM is a 
speed-burner. With a zero wait state page 
mode memory management meth 
produces Roacuacs as fast as any in 
standard pro; Ss. 

And, when using higher memory 
applications such as in networking. 
Windows 386 or Xenix, the 386/20SM 
leaves others in its wake. 

Truty the new price/performance leader 
in the Industry! 


32-BIT ARCHITECTURE 
THROUGHOUT... 
This new Northgate system uses one or 
four megabytes of high speed 32-bit 
Laat) on the motherboard. When you 
need additional RAM, two 32-bit slots each 
hold 8MB memory cards. That's right— 
20MB RAM capacity. 

And of course the motherboard has 387 


DESKTOP MODEL 
JUST $3,699.00 


and Weitek sockets. 

Fully enhaneed, Northgate's 386/20SM 
exceeds the speed of many mainframe 
systems, 


SELECT “386 NORTHGATE POWER” 
OR DESKTOP CASE... 

Widely applauded as the Rolis Royce of 
floor standing cases, the Northgate cabinet 
is a fine piece of engineering. It has apace 
for ee eee half-height devices and 
two Inte emis ded or one full-high. 

Not a re-hashed desktop with sheet metal 
welded to the bottom, but a true free- 
standing extra-heavy-duty steel case. 

It has a big heart, too. A 250-watt 
switching power supply is now standard. 
Add any epee you want, 386/20SM 
can handle It with ease. 

Front-mounted controls for high/low 


CUT THE PERFORMANCE BALONET: 
Acommon practice fs to run 
Processors out of spec. 16MHz 386'a 
pumped up to 20MHz. New 20MHz 


The chip maker doesn't sanction it. 
But that doesn't slop the Baloney 


software and other incompatibility 


Your Northgate computer performs 
as we advertise. No tricks. No 
gimmicks. lf we say your Northgate is 
a 20MHz. that'a the processor you get 
Performance and compalibilily, of 
course, are guaranteed by Northgate. 


CUT THE SUS BALONET: 

if you're waiting for some new 

‘miracle’ bus deaign before you 

buy—go get an abacus. The current 

bus will be the standard for a long 

time. And when one comes along lha' 
Werthpate wilt satere 


a 


CUT THE BARD DRIVE BALONEY: 
Northgale popularized 1:1 interleaving 
and RLL encoded hard drives for peak 
system throughput performance. Now 
it'a common to sec 1-1 performance 
claims on the low, low cost aystems. 
So you buy one and find the mother- 
board ts the 1:1 inatruction only 


AND...if you think you can buy 4 sometimes, Overall ce is 
cheap 25MHz 386 system, think just minimally increased if at all. 
again, Odds are you'll get a 20OMHz Only Northgate expiains how 

. The 25 MHz Intel chip throughput depends on using drive 
alone carries a huge price. Besides format factors other than MFM. Buy 
being scarce. an MFM drive with 1:1 interleaving 

Don't buy a sysiem running out of and you're wasting money BUYING 
spect Unless you want to risk parity INEY. 
errors and unexpected network, 


CUT THE SENCHMARE BALONEY: 


First, the much-published 
“Speedbar.' Forget it! For high 
performance system benchmarking. 
it's worthless. Too easy to trick. The 
results it shows are meaningless. 

Then good old Norton SI. There are 
many Norton versions. BUT, only 4.0 
gives useful relative performance 
measures on high speed computers. 
When you see Norton SI in ads, ask 
which version. 

Northgale uses (wo benchmarks we 
believe in. PC Labs’ Bench Test is 
superb. And for in-depth testing, we 
Ke wae Power Mever. Wren you're 





NORTHGATE 80386SM and 80286 M 


600,000 BYTES PEA SECOND ‘standard, not &-bit as most others 
SYSTEM THROUGHPUT...North- —_olfer i's more than lwice as fast as 
gate system throughput s second: standard monochrome. For com. 
tonone We understand how fode- parson, Dell's new System 220 
@0N, engineer and for op VGA 6 about the same speed as 
tinum sng specially monochrome. 

manulactured end hied com- ‘You get @ wider VGA video selec: 
Ponents—controliers, bus, soft: tion with Northgate. Ether VGA 


Greyscale, Ar or Mult-syn- 
chronous models available. 

Greyscale adds only $25000 to 
Costs. And al mon- 


ware, etc. —North ves 
maumum eel 300.800 
bytes per second or more. 


Few others csn hardly coax 
300.000 BPS data transler rate out 





Compare Features...Compare Pricing...Then Call Northgate 


NWORTHGATE 886/206M includes: 1MB RAM. 20MHz Intel 
5 top case deduct $200 OO), One 1.2 
MB One 1.44 MB Floppy. 65MB RLL 28MS Hard Drive. 
with t:) interleave t6-Bit Controller: 14-inch High-Resolution 
Flatecreen Amber or Paper White Monitor; Om: 102: VOPT 
Disk Optimizer, Disk Cache Software 
PRICE FOR ABOVE SYSTEM =... ...... $3,399.00 
NORTHGATE $66/200M includes (Ms RAM, 20MHz Harris 


Processor, Desktop Case. One 1.2MB Floppy. One 1 44MB Flop- 
: 65MB RLL Hard Drive with Il Interleave 16- Bit Controller: 


44-inch Resolution Flatecreen Amber or Paper White Moni- 
tor; Omnil 102; VOPT Disk Optimizer, Disk Cache Software 
PRICE FOR ABOVE SYSTEM... $2,899.00 


speed, system reset and ‘board lockout. Of thew systema So Mt nct oidashvoned 127 
Our desktop model has eeame drive good mony for oxarary peree of course we shill Siarlnone, 
capability as the Power case, features France when you can get North- = graphica featuring 14 1 a 
uality construction, front controls and a Ee 
200.00 lower price. creasingly popular paper while 
VGA VIDEO TWICE AS FAST scr 
Feature for feature, Heals 1a Arsen pecorvinnce hon nok a THE SYSTEMS WITH 
386/20SM is unquestionably your gale Just as ct donitevenbother SCSI CAPABILITY, SCSI eral 
yz weve Computer len Interface) 's #I 
bestibuy. POMEGAsraghtio le BevGAas — lecheoogyel fie Alum and Now 
Northgate Options Prices 
NORTHOATE 386/128M. 
non eee moan epeellicationis As 206/20 bul a YOA IGT VGA 165 VGA 
PRICE FOR ABOVE SYSTEM | ..... $2,299.00 vor eases . wiies 
TOMB Flonoy Drive 62) 61MSRLL hie Dare LT Ween con ad 360M 
os it - SI ESI 
troller; 14 tich High, Resolution Flatscreen Amber or Paper Wine beg Eg) aa 
OraniKey/ 102, : Disk Cache Software. HARD DRIVE. 
PRICE FOR ABOVESYSTEM ........... $1,799.00 orrionsano. 9190-00 = 9208.00 $805.00 #1.905.00 


MS-DOS 4.0 with GWBASIC $95 00 MS-DOS 3.3 with GWBASIC 875 00. 


Other: Isschede Sts Hard Drives to 720MB, VGA and Desk: 
top Put Sven eh? bck nota ELS Complete Network Systeme and 








computer shopping, ask for reaults of 
these tests. At least they're consistent 
and hard to “fiddle.” 

You'll find no benchmark baloney in 
Northgate advertising. 


CUT THE VGA BALONEY! 
If the ads don’t say 16-bit VGA, you're 
getting only 8-bit performance. 16-bit 
VGA costs lots more. So a cheap price 
on a VGA system means you're not 
getting full value for your money. It’s 
like XT vs. AT performance. 8-bit is 
half as fast as a truc 16-bit board. 
Many low-end VGA boards are 
Incompatible with some sofiware. 
Northgate gives you a VGA compati- 
bility guarantee. 
Northgate’s 16-bit VGA is well 
over twice as fast as 8-bit VGA. 
Re-check the specs on that ad for the 
cheap-o VGA system. 


CUT THE KEYBOARD BALONEY: 
Only Northgate provides OmntKey. 
the keyboard experts agree is the 
finest ever created. Others boast 
“clicky” keyboarda but none have the 
Intelligent. high production layout of 
OmniKey 

Ask what their keyboard weighs. 
Isn't it all plastic? Warranty? 
Northgate thinks enough of Its 
customers to bring you OmniKey to 








complement an equally uncom- 
promising computer system! 


CUT THE PHONE SALES BALONEY: 
At Northgate, we can't “seil” you a 
thing. We can only help you get what 
you want. Test us. Talk to one of our 
account managers. Discover how 
mucb our people know about 
computers and can truthfully belp you 
gei what you want and need. No over- 
aelling baloney here! 

We can even give you names of 
Northgate owners in your immediate 
area so you can find out for yourself 
why our customers are so enthusiastic. 

Then call the other guys and ask 
ihe same kind of tough questions you 
ask us. 


CUT THE TECH SUPPORT BALONEY; 
Tech Support is integral to the 
computer business. Whether it’s a 
failed part...a user unfamillar with 
configuring a peripheral...sofiware 
installation. 

When you're shopping. check our 
Tech Support Department. Discover 
how knowledgeable and helpful they 
are, Ask aboui the unique way service 
is handled at Northgate. 

Northgate was first to guarantee 
shipment of user replaceable parts— 








OVERNIGHT AT OUR EXPENSE— 
without first receiving the falied part. 
Result: Downtime is reduced to 

one day. 

Many others require you to return 
the part first. Then you face days or 
weeks of not being able to use your 
computer. Many companies won't 
send parts to you at all. You muat ship 
back the whole machine. Costly, 
inconvenient, time wasling 

Just as important is the warranty 
period. Look closely at the ads. You'll 
see the line “*manufneturer’s warranty 
applies” in many. That means {f the 
Manufacturer put a one-year warranty 
on the part, but it sat around a 
distributor's for a few montha before 
being sold to your source, guess how 
much life is left on the warranty, 

Northgate warranttes all parts for 
one full year. Should the aystem need 
to be returned. service is free, and we 
warranty every part of the system, 
disk drives, hard drive. monitors, etc. 


CUT TRE LOWBALL 
PRICINO BALONEY! 
Northgate prices its products as 
complete systems. We do it that way to 
assure you the best possible value for 
your computer investment 

From experience we know the 
components we Include are those 


you'll end up buying sooner or later. 
By including them tn a Northgate 
system, we can save you the money, 
the work and the confualon of adding 
a part later. 

Many In our business advertise 
prices for only partial aystema to look 
more competitive. Less RAM than you 
know you need. A hard drive so tiny 
it’a laughable. An out-of-date monitor. 

And while the price for the aystem 
may catch your eye, just try up- 
grading. Like the car business, that’s 
where they get you. One highly-tauted 
company has the nerve to charge 
$1,000 per meg of RAM (true costs are 
only about $500.) Such an “‘up- 
charge” la part of the Baloney. 

YES, BALONEY ABOUNDS. 

And we can't cover ail of it in this ad. 
Northgate plans to include a 
continuing "*No Baloney™ section In all 
future ads. We'll up-date the current 
scene as we see it. 

May be you agree with us. Maybe 
not. But if you find what you think Is 
“baloney” in anything we publish, 
we'd like to hear from you. Write our 
Baloney Control manager, Sonia Held. 

All we're aaying ia ‘‘gzt atraight 
facta before you buy.” If you dau't 
agrea that's good advica, ga 
ahaad and buy tha Balangy. 


ALL NEW FROM NORTHGATE...THE 286 SUPER MICROCOMPUTER LINE 


A Superb Family of 286 Systems... 
From the 20MHz, fastest in the industry; 
The 16MHz, for speed at a savings; 


costs a fortuna. Check our pnces. 


put more zip in your sysiem pertor- 





all offer the following advanced features: 


offers 1 today! Our SCSI model charge outlandish pnces, North. 
ee SCSI host adapter Connect tas down to-aarth pricing puts 
as many as 7 intelligent devices— frese memory monsters well within: 
hard drives, tape backups thal can. your Cost per megabyte s 
fun in background, optical laser Nearly halved when you anter this 
dnves, fealm 


etc 
Now SCS! technology no longer 


OMNIKEY/102 IS A NO-COST 


for SCS! wih 40MB hard dove OPTION...Youll delight in uang 
ips with these dnves Omit 102 Every magazine re- 
—under 18 Millisecond access view and thousands of users agree, 
speeds. ideal for intenave data Omnit +8 the standard against 
base applications, or loading your which ali other keyboards can ba 
leet Ina blink judged. And f comes with all North- 

Check the prices below and ta 


one for more cetmls on how 
joringate’s SCS) technology will 


mance at a that more than Osnn for $9900 See 
eee Grea swceraly 


ESD! HIGH SPEED DRIVES TO Add it ail together. 

768 MEGAGYTES...Nonhgate with the other guys. Then calt 
brings price reahty to high capacr- Northgate and Merl confident 
ty harddnve systems. Where others you're buying 


NOATHGATE 


COMPUTER 
w SYSTEMS, INC 


13895 Industrial Park Bivd., Suite 110, Plymouth, MN 55441 





From Canede and Foreign Countries cail: 
Corporate Headquarters (612) 553-0111 » FAX (612) 559-1665 


To our XT-Killer 12MHz... 


TRUE 20MHz 
complete system 


NORTHGATE takes 286 technology to its 
peak with our 2OMHz model. Featuring a 
enuine 80C286 Harris 2OMHz processor 
for maximum reliability, Our 286/20SM Is a 
true Super Microcomputer. Designed by 
Northgate, for Northgate exclusively. 

You can order it with our spectacular 
16-bit VGA graphics; With your choice of 
RLL, ESDI and SCSI (Yes, It runs under 
SCSI) hard drive systems; And, Northgate’s 
excluslve OmniKey/102 is yours at no extra 
cost—still another Northgate Quality 
Feature, 

Realistically priced, and featuring a 
broad selection of drives and video displays, 
286/20SM has a new Northgate feature no 
other system in the industry can offer... 


INTRODUCING...“LIGHTNING ALLEY” 
All Northgate 286 systems are designed 
with a slot for extended memory we call 
“Lightning Alley.” And it’s a part of our 
exclusive design for our 286 systems. 

Simply stated, “Lightning Alley” lets you 
add a RAM card that runs at processor 
speed, not bus speed. No other system we 
know of does this. They all run at bus 
speed, 8 or 1OMHz. 

“Lightning Alley’’ boosts extended 
memory functions up to twice the perfor- 
mance—or more—of any other system. So if 
you're using extended memory in your 
eystem-as a file server, for Xenlx, AutoCad, 
OS/2, Windows, you'll see your programs 


$2599°° 


COMPLETE WITH 65MB HARD DRIVE, 2 FLOPPIES, 
AMBER OR WHITE 14” MONITOR AND OMNIKEY!102 


really fly! You'll see the same difference as 
when you went from XT to AT. 


YOU KNOW IT'S QUALITY 

FROM THE START... 

When your Northgate system arrives, you'll 
know at once you've purchased quality. It 
arrives in a carton that could safely ship 
eggs. Unpack your Northgate, plugit 
together and turn It on. You'll zled by 
the VOPT program that comes up every 
time to make sure your hard drive remains 
optimized. 

All Northgate systems come complete 
with documentation written for the layman 
or the pro, And if you have any questions, 
your Northgate Tech Support rep is as close 
as your phone. With fast. friendly help, no 
matter what your requirement. 


ALL THE SAME FEATURES 
AS OUR 386/208M... 
Check all the features we've listed here. 
They cover both our 386 and 286 systems, 
and all add up to the most advanced 
computers ever offered to get your work 
done faster. 

Then check Northgate's unlque service 
policy, our quallty reputation and our 
pricing. 


You simply can't find a system at the 
price that out-performs Northgate, 





Use Our Toll-Free Order Number 


800-548-1993 


Hours: M-F 8am-7pm CST, Sat. 9am-2pm CST 


TERMS: VISA, MC, COD, Credit Card, Pre-! ent 
(allow 2 weeks for personal checks to clear), Wire 
Transfer and Purchase Orders for Rated Accounts. 
We also ship to APO and FPO. All shipments are FOB 
Minneapolis, MN. 
niKey and “ Alley” are trademarl 

Norngate: aoe Siecrbet tag mee products are aes 
marks or registered tradenames of thelr respective companies. 


generates 8 MHz for the expansion bus and 
for low-speed compatibility-mode opera- 
tion. Four speeds are available to operate 
coprocessors: 8 or 10 MHz for an 80287, 
16 or 20 MHz for an 80387. 

The 80386 microprocessor and 80387 
coprocessor installed in the evaluation ma- 
chine were rated at only 16 MHz. The 
80387 would not run PC Labs benchmark 
tests at 20 MHz and had to be removed for 
testing the speed of floating-point calcula- 
tions. 

System board memory comprised 2MB 
in two interleaved banks. One bank was 
built from 36 100-nanosecond, 256-kilobit 
DRAM chips; the other, from four 100- 
ns., 256K SIMMs. Although VIPC and 
the BIOS setup program indicate that zero- 
wait-state operation is possible, PC Labs 
tests did not confirm this was the case. 
Even if it were possible, 100-ns. chips will 
not work reliably in true zero-wait-state 
operation. 





= The video section of 
the VIPC Hybrid is an 
EGA Plus board grafted 
onto the system board. 


An expansion board supplied an extra 
2MB of 32-bit RAM in the evaluation sys- 
tem. The slot can accommodate up to 
16MB; however, locating that much mem- 
ory there requires defeating the RAM 
chips on the system board. 

The first megabyte of memory is divid- 
ed into 640K for DOS and 384K for shad- 
ow RAM (which can be disabled through 
setup). All memory beyond the first mega- 
byte is located in the extended addressing 





area, The ROM BIOS bears a Quadtel 
copyright. While this BIOS proved capa- 
ble of running all the popular software we 
tried (including Lotus 1-2-3, AutoCAD, 
and WordStar), it showed poor error han- 
dling, jamming at boot-up with no error 
message when a DIP switch was improper- 
ly set. 


SETUP FUNCTIONS Most system set- 
up functions are built into the BIOS, ac- 
cessed by pressing the Ctrl-Alt-S key com- 
bination. The same setup program allows 
altering the operating speed of the system, 
but such changes cannot be made in mid- 
data-stream because exiting the firmware 
utility causes the system to reboot. Some 
hardware features—video mode and some 
aspects of the system board ports—must 
be configured with DIP switches. 

The video section of the VIPC Hybrid 
is essentially an EGA Plus board grafted 
onto the system board. It supports all pop- 


N EW! Now for 0S/2! Point-And-Shoot PC-FullBak 
sis now available for your OS/2 system. 
FAST! Point-And-Shoot PC-FullBak is the fastest 
2 backup utility— period! Run it on your BM 
PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 
S| MPLE! Just use the light-bar menu to select 
a and mark the directories, subdirecto- 
ries, and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 


RELI ABLE! Point-And-Shoot PC-FullBak keeps 
your data safe—but don't take our 

word for it: "The product has never failed to give me a 

reliable RESTORE."—Jim Seymour, Micro Business 


A BARGAIN! WithPantana-shoc 


PC-FullBak, you'll never have 

to talk about the data that got away. And at only $129 

it's a bargain! Available at quality software retailers or 
from us at: (512) 328-1041. Your satisfaction is quaran- 
teed—or we'll refund your money! And that's no fish story. 


AWARD-WINNING 
SOFTWARE! 


The award-winning famity of 
products from Westlake Data 
Corp. has received 
PC Magazine's 
Editor's Choice Award 
du and has been 

x1] nominated for 

PC Magazine's Technical 
Excellence Award. 


Point-And-Shoot 
PC- FULLBAK 


Hard-Disk Backup Easy as 
Shooting Fish in a Barrel! 





DATAGS CORP 
P.O. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 


PSi2 and OS/2 are trademarks of international Business Machines, Inc 
CIRCLE 485 ON READER SERVICE CARD 
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the Trees, 


Finding your way through files and directories is like being lost in the Great North Woods. 
Unless you have the Trees to guide you: X Tree and XTreePro disk management software. 

xe became a leading utility by making disk management easy. Even for 
novice users. X Tree graphically displays the file directory structure; it’s like a road map of 
the disk. You can move, copy, delete, rename, print and find files across directories with a 
single keystroke. Even reorganize an entire disk in just minutes. 

XTreePro adds power, speed, and new productivity features to XTree’s elegant 
simplicity. So you can simultaneously work with files on more than one drive. 
Prevent accidental deletions of protected files. Edit files and execute programs from within 
XTreePro. Even re-execute a DOS command without retyping—just point, edit and go. 
XTreePro lets every user m. a disk like a professional. 

Look for XTree and XTreePro in dramatic new packaging at most leading computer 


and software dealers. If you're ing X Tree or another disk ment program, 
a ere pe eneiaeecaeeee st ral (S00) Cote (exciton 
a V il 800-551-5353) for details on our 

i generous X TreePro trade-up offer. 

! And join more than half a 


million PC users who are 
ing the forest. 
ith the Trees. 


™e XTREE 


comPpaAN Y 
The world leader in disk management. 
4890 Santa Fe Road, San Luis Obispo, CA 93401. 
Telephone (805) 541 064 
CIRCLE 376 ON READER SERVICE CARD 





ular video standards through EGA, includ- 
ing MDA, CGA, and Hercules graphics. 
In addition, with multisync-style moni- 
tors, it is capable of resolutions up to 640 
by 480 but is not VGA compatible. You 
must use a display that supports the stan- 
dard you choose. 

With the evaluation unit, VIPC sup- 
plied a Taiwan-made Key Tronic key- 
board based on the 101-key IBM En- 
hanced design. Unlike the Key Tronic 
model used by the AT&T 6386 Work- 
Group System and the Everex STEP 
386/20, the VIPC gave virtually no tactile 
or audible feedback. And briefly, during 
testing, several of its keys mysteriously 
failed to work, then magically came back 
to life. A NEC Multisync II display was 
also provided with the evaluation ma- 
chine. 

The VIPC Hybrid is sturdily made, 
with a heavyweight steel shell around its 
fabricated steel chassis. However, its rick- 
ety retractable flipperlike feet and rat’s 
nest of internal cables mark the overall 
quality of the system as second-rate. Add 
in the fact that its critical parts are operat- 
ing (and occasionally not operating) be- 
yond their ratings, and buying the VIPC 
Hybrid may be a risk not worth taking. 
—Winn L. Rosch 


WHOLE EARTH ELECTRONICS 
Whole Earth 20MHz 
386 Tower 


Anyone who grew up in the sixties will re- 
member The Whole Earth Catalog, a won- 
derful repository of altemative, antiestab- 
lishment information covering everything 
from bean poles to aircraft beacons. Whole 
Earth Electronics, part of the same organi- 
zation that now owns the catalog opera- 
tion, is an alternative source of computer 
power. The only antiestablishment aspect 
of the Whole Earth 20MHz 386 Tower is 
the lack of any visible trace of FCC certifi- 
cation, although the vendor claims the ma- 
chine has a Class A rating. 

Electrically, the Whole Earth Tower 
holds strictly to the conventions of the PC 
bus and follows the current trend of using a 
memory cache to match the high-speed 
microprocessor to lower-speed memory. 
In this case, the cache uses 64K of 25- 
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The Whole Earth 
20MHz 386 Tower 
lacks a 32-bit slot, but : 


its high-speed memory 
cache puts iton the top = 
half of the list of 3, 
computers tested in : 
this roundup. It is a ty 
particularly good ? 
choice for networking. 


a oe Sane 


sceegeeansaS le 
mates 


nanosecond static RAM chips, and main 
memory comprises one bank of four 100- 
ns., 256-kilobyte socketed SIMMs. This 
megabyte is split into 640K for DOS and 
384K extended memory. Sockets for an- 
other bank of four SIMMs are available on 
the system board. Another socket allows 
the addition of a 20-MHz 80387 numeric 


coprocessor, 


Two MB is thus the maximum 32-bit 
capacity of the Whole Earth Tower; of the 
eight internal expansion slots, two are 8-bit 
and six 16-bit. Four of these were filled in 
the evaluation machine. The two 8-bit 
slots held an Everex serial/parallel adapter 
and Accelerated Computer Tech floppy 
disk controller capable of handling up to 
four drives. Two of the 16-bit slots were 
filled with a Paradise VGA Plus video 
adapter (which actually uses an 8-bit inter- 
face) and a Western Digital WD1006- 
WAH hard disk controller. 





FILE 


Whole Earth Electronics 

2990 Seventh St. 

Berkeley, CA 94710 

(800) 323-8080 

(4t5) 653-7758 

List Price: With tMB RAM, 1.2MB 5S%4- 

inch drive, $3,229; with 44MB hard disk, 

monochrome card and monitor, 386 memory 
software, $4,349; with 2MB 

RAM, $4,879; with 4MB RAM, $5,999; 

with 70MB hard disk, IMB RAM, $4,649. 

EGA card and monitor, $400; VGA card and 

monitor, $600. 

In Short: A large tower-style computer with 

six half-height drive bays and a high-speed 

memory cache that delivers above-average 

performance. Its only drawback is the Lack of 

a 32-bit slot. 
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When all those other modems ae 





























Ovtperforming 


start looking alike— 
go with the performer— the Others 
The Avatex 2400 e Error-free data transmission © Easy 


modular phone connector ¢ Full self- 
test diagnostics © Automatic dial ¢ Auto- 
matic answer ® 300-2400 bps speeds 

® Standard RS-232 or RJ11C phone interface 
© Low power, standard 110 outlet * Auto speed 
select © Powerful 40-character dial buffer 


modem series. 


Lex ut it in black 


and white 


This agile little 
modem can 

bring 2400 bps 
speed to your PC 
with Hayes® com- Ky / 4 ’ f 
patibility and a host wr €é 


of features the other aK 
Ay 
) customers. And, 


guys are still working on. 
Add to that the strength of a 
$100,000,000 manufacturing company 
with 16 years of electronics experi- A ASeee bed 
i _ product line of 
internal and external 
modems in both 1200 


ence and you've got some product. 
bps and 2400 bps models. 


All Avatex modems include a 
CompuServe® subscription— 

plus $15 worth of access time— 
absolutely free. 


Rey on Strength 


in Numbers 


With over 150,000 
Avatex units now in 
use there is a strong 

base of satisfied 


P erformance team 


No performer works alone. 
The expert technical sup- 
port team at Avatex is 
there to answer your 
questions and get you" 
up & operating as 

soon as possible. 


Call us for the dealer 
nearest you—408-732-1181 
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emer! Avatex 


AN ELEC AND ELTEK PRODUCT 


Avatex ss a registered trademark of 
Elec & Eltek (USA) Corp. 
CompuServe is a registered trademark of 
CompuServe Incorporated 

Hayes is a registered trademark of Hayes 
Microcomputer Products 


YOUR FAVORITE KEYBOARD... 
GUARANTEED! 


25% SMALLER FOOTPRINT. 





= =| 
I I 
i i 
I l 
I i 
I I 
I I 
I I 
I I 
l I 
I I 
I I 


r 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 


That’ right. Guerre A Special Note from the 
woe what.o do witha that ext @ Why sell our own keyboard? 


space. Then you'll start typing Well, as you probably know, ZEOS 
and you won't believe it. makes some of the best '286 and ’386 com- 
sets ie sounds pated teh a about our The ZEOS/RS Keyboard, eet Seas around. We sell thousands 
As S00n as you get your new ZEOS/RS Check These Features! Not too long ago we started to notice 
wie , sit down and plug it in. = 25% smaller footprint than something. People who bought computers 
first thing you'll notice is a lot of regular 101 Enhanced keyboards, yet from us were calling back to order extra key- 
(Reduced So keyboards more than 25% PEA Suen ae Peet cat eaeaily teen 
0 . 
smaller han regular 10 Enhanced ke = Aa a mala computer (yhich we figured) but they kv 
boards yet it features the s' sizes : . boards too! actually going 
and layout. © Superb Mechanical Tactile feel with around replacing the keyboards on other 








Now start typing. the perfect “Click:’ brands of computers they already owned. 
; baat you believe it! That's what we're talk TOUR ede Oe Ee ee switching everything to ZEOS 
ing 
If you don’t agree this is the bes? feeling We figured other people might like to 
keyboard you've ever used, return it within replace their old keyboards too. That's why 
30 days for a full refund. we ran this ad. 
fel an the only thing you noe, This bestia ry tou dat ese ae rei 
isn’t the o1 ing notice. a try. If you don't like it, we’ 
keyboard is what pend Wong is all about. ORDER NOW TOLL FREE every dime you paid. Guaranteed. 
on new ie aed rollover eatin can han- 800-423-5891 Greg Herrick, President 
ee imexcene'ot 100 words Open days, evenings and weekends. ZEOS International, Ltd. 
You not only get the best keyboard made, FAX Orders Dial: 612-633-2310 
but you also get that extra ZEOS value. Like tnt Minnesota Call: 612-633-4591 
an anti-static dust cover at no additional MasterCard, VISA and C.0.D. 
charge. Our famous ZEOS Full Year 530 5th Avenue NW, St. Paul, MN 55112 
Warranty, toll free technical support and Se habla Espaitol. 
Expedited Replacement policy are yours too. 
Start enjoying your new ZEOS/RS key- 
board right away. Order yours now! 


Piease add $5.00 for shipping & handling. Your ZEOS keyboard comes with the standard 6" called cable For an additional 10' cable extension (16" total! add $10.00 EES keyboards use the standard 
bce coat or as do most companbles. {f you're not sure, contact penne ates retailer For PS/2 style connectors add $15 00 
XT. AT and PS/2 are ia af 1BM Corporation Paces are subject to change without runice Call or hee warranty details Available in 12 languages, call to venty stock. 
ZEOS 3s a publicly traded company, MPLS/ST PAL! IL Local OTC. 
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JRE DITOR’S 
CHOICE 


« Dell System 310 


It seems you can’t go wrong if you 
buy a Dell. Even in this group of 
high-powered, solidly built 20-MHz 
386 contenders, the Dell System310 

stands out. It may not be flashy- 
looking, but on our processor and 
memory benchmark tests it was one 
of the three fastest computers in this 
roundup, and it combines top-quali- 
ty components with a memory cache 
backed by high-speed main memory 
at a moderate price. A complete Sys- 
tem 310, with IMB RAM, a 90MB 

| hard disk, one floppy disk drive, 
VGA card, and Color Plus monitor, 
costs $5,199-—more than $1,000 
less than a similarly configured 
Everex STEP 386/20, a machine 
similar to the Dell in both perfor- 


| mance and quality. 


The system board is labeled as an AMI 
386 Series 3, made by Mylex. Most of its 
circuitry is based on discrete chips, with 
Chips and Technologies’ 82A204 and 
82A203 representing the only large-scale 
integration. It uses AMI/Mylex copyright- 
ed code for system and keyboard BIOS. 
Both setup and diagnostics are built into 
the BIOS. 


SLEEK TOWER The physical embodi- 
ment of this computer is a sleek tower that 
measures 25% by 714 by 16% inches 
(HWD). A wide plastic base broadens the 
tower’s footprint to 9 by 18% inches. The 
good looks of the front panel are accented 
by acontrol panel midway up that features 
the power switch, a reset switch, a key 
lock (which does not prevent physical ac- 
cess), and a nonworking turbo switch. In- 
dicators include power, hard disk activity, 
and speed. 

Above this panel are six half-height 
drive bays; below, a diagonally grooved 
blank area. Drives mount in these slots di- 
rectly, without the need for AT-style rails. 

The rear panel is covered by a decora- 





Don’t eschew the Everex if 
you've got the extra bucks to spend, 
however. The STEP 386/20 uses a 
sophisticated scalable cache to 
reach top speeds and is designed to 
eliminate wait states even when 
reducing speed. 

If you’ re looking for the best dig- 
ital deal—the machine that delivers 
the most bang for the buck—con- 
sider the PC Link 386-20. Although 
the PC Link was not the least expen- 
sive machine reviewed here, the 
cheaper units revealed deficiencies 
that pur them out of the running. The 
PC Link performs at the middle of 
the pack, and it offers high-quality — 
components and excellent compati- — 
bility at a price you'd normally pay ° 
for a slower computer. 


tive plastic fascia that snaps off to reveal 
central cutouts for three 9-pin and five 25- 
pin D-shell connectors. Inserts can be bro- 
ken out of the fascia to access sockets 
mounted here. Expansion slots are located 
at the bottom of the tower, with the key- 
board jack just above them. The power 
supply crowns the rear panel, with both its 
input connector and a switched power out- 
let near the top of the chassis. The fan anda 
voltage selector (115/230 volts) also can 
be seen through the fascia. 

The steel chassis cover is painted pale 
beige to match the plastic front pane] and 
rear fascia. Both it and the fabricated steel 
internal chassis are very sturdy and heavy- 
weight. The only flaw in the cabinetry is a 
lack of precision. The rear fascia doesn’t 
fit quite right, but otherwise, workman- 
ship is up to the best industry standards. 

The top drive bay was filled with a Fu- 
jitsu M2553K half-height 54-inch floppy 
disk drive; the bottom bay, with a Mini- 
scribe Model 3053 half-height hard disk. 
The latter uses a standard MFM interface 
(but with a 1:1 interleave), and it delivers 
an average access time of about 30 milli- 








seconds. The 204.5-watt Senstron SBM- 
420TK power supply offers four connec- 
tors for juicing disks. For six drive bays, 
that’s a paltry allotment indeed. 


SOFT BUT SNAPPY KEYBOARD 
Whole Earth equipped the system with a 
Key Tronic E03435 keyboard, which 
abides by the 101-key IBM Enhanced lay- 
out. It features a quiet but snappy feel that 
proved pleasant in use. 

The system was also accompanied by a 
Imtec 1455N color VGA display with a 
13-inch-diagonal screen. Although the im- 
age was bright and sharp, this unit suffered 
from alignment problems. The combina- 
tion of the display’s short, 48-inch cable 
and the bottom-of-the-tower location of 


= The Whole Earth 
20MHz 386 Tower is a 
good buy in looks, 

price, and performance. 
It’s a good choice for 
those who need a number 
of mass-storage options. 


the video adapter made it a challenge to lo- 
cate the monitor on a desktop. 

Whole Earth has also included a num- 
ber of programs with the system, including 
PC-Write, public-domain utilities, and 
SoftBytes 386 (formerly 386-t0-the-Max). 
DOS is not included. The system does not 
run IBM OS/2, but Whole Earth promises 
a version of Microsoft OS/2 for the system 
by December 1988. 

The Whole Earth 20MHz 386 Tower is 
a good buy in looks, price, and perfor- 
mance. It would make an especially good 
choice for those who need a number of 
mass-storage options. —Winn L. Rosch 


Tom Harding is a frequent contributor to 
PC Magazine. Mitt Jones is a senior editor 
of PC Magazine. Winn L. Rosch is a con- 
tributing editor of PC Magazine. 
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PC BRAND offers 
you more... 


Welcome to PC Brand. 
Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 


Choose from over 10,000 
items in stock... all at un- 
beatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver 
the tangibles. 


Free freight ¢ Fast delivery 
¢No credit card sur- 
charges ¢ A 30-day Money- 
Back Guarantee on every 
system we sell Toll-Free 
Technical Support that 
will stay with you until 
your questions are an- 
swered and your problem 


is solved ¢ And our ex- 
clusive 5-Year Warranty 
(call for details) on all 
PC Brand products. 


Call PC Brand today. 


For the best selection... 
the best products...at the 
best price, you can't do 
better than PC Brand. 
Call PC Brand today! 
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'\PCBRAND 286/12 $995 __ 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 «Landmark Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 





Standard System Features: 

® 80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

© 512K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM chips 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

* High Performance Dual Hard Drive/Floppy Drive Controller 

* Enhanced 101-key AT Style Keyboard 

* High Capacity System Power supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

* 80287 Co-Processor Support 

¢ Industry 5tandard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM EMS hardware drivers 

* User configurable 1/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 
* 8 Slot motherboard design (6 16Bit é 2 8Bit) 
© Small foot print case with 4 Disk Drive bays 
Options: 

© Full size Sdrive case * Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD Portable ¢ Tower Case 


Standard Pre-Built Configurations: 


ore Re 









‘PC BRAND 286/20 $1400 











20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 -Landmark~ Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

* 80286 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 26MHz Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

High Performance Dual Hard Drive/Floppy Drive controller 

* Enhanced 101-key AT Style Keyboard 

High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

® 80287 Co-Processor Support 

® Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (6 16Bit & 2 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

* Tower Case * 4MB Interleaving Ram Card 

¢ Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD Portable * Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


OS a (ele Elia 

1:1 RLL__} 1:1 ESDI | 1:1 ESDI 
| Mono | s1s90_|s1999_| sai30_|s2356__|s3623_| s4023_| 
[| EGA | s22e4_|soa03_| s2sze_|sz790__[sao17_| s4ai7_| 






TURN PAGE FOR MORE PC BRAND SYSTEMS... 


FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 al 


PCBeand, Ine.954 W. Washington Street, Chicago, IL. 606077 1-800-722-7263 Monday- Fnday8a m.tobp.m.CST VISA, MasterCard. Discover, Checks, and Approved P'O.s Accepted Prices subpecttochange 
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ixe] BRAND 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 





PCV20 AD-II $695 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 


Standard System Features: 
© Nec V20 CPU providing 1.5 times the power of the 8088! 
© 512K RAM standard. Expadable to 1MB 
© One 360K Floppy Drive * 84-key AT Style Keyboard 
¢ 4-layer Motherboard Expandable to 1MB 
8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
© Hercules Compatible Graphics Card 
© 12" Monochrome Monitor 
© Accomodates up to 4 HH Mass Storage devices 
e AT Style Case with Keylock, Turbo, Power and Hard Dnve LEDs. 
¢ Photo-illustrated Set-up & Operating instructions. 


Standard Pre-Built Configurations: 
PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 





PC BRAND 386/20 $2100 
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20 MHz Clock, Zero Wait Operation 
Norton SI 24 « Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

¢ Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

¢ 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB 80ns RAM chips 

© 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 

High Performance Dual Hard Drive/Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

¢ 80287 or 80387 Co-Processor Su 

¢ Industry 5tandard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 
¢ 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
© Medium foot print case with 5 Disk Drive bays 
Options: 

© Tower Case ¢ Factory Installed RAM Upgrades 

¢ Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD Portable © 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


pase] ee orme me im | eo 
TIRLL L1ESDI 1.1ESDI 
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TOWER CASE $220 


Add $220 to any Desktop Configuration 


Modeled in IBM's PS/2-80 

Style, this unit offers: 

© 220 Watt Power Supply 

Two 3.5” Front Accessible Drive Bays 

Two 5.25" Front Accessible Drive Bays 

One 5.25" FULL SIZE Internal Drive Bay 

TURBO MHz Digital Speed Display 

Easy Access 5nap-off Side Panel for quick 
“no-screwdriver” access to internals 
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PC BRAND ) 386/25 $2450. 
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The Fastest Personal 
Workstation and File 
Server on the Market! 


25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 » Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

* Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 35MHz Effective Throughput 

* 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM chips 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

© High Performance Dual Hard Dnve/ Floppy Drive controller 

* Enhanced 101-key AT Style Keyboard 

High Capacity 200 Watt System Power Supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

80287 or 80387 Co-Processor Support 

* Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

* User configurable I/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
* 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
* Medium foot print case with 5 Disk Drive bays 
Options: 

© Tower Case @ Factory Installed RAM Upgrades 

© Custom configurations w/ Name Brand peripherals of your choice 

* Compag® Style LCD Portable » 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Dnve, Monitor & Video Card 


Sia al ied el 
TWARLL 11ESDI TtESDI 
js2o40_[ss09 | ssia0_|soss__[susrs_| s5073 | 
| s3334_|sos | sasva_[sse40 _[s5067_| s5467_| 
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SAVEON NAME BRAND PERIPHERALS... 


Your PC Brand Advantages: 


Free UPS Ground Shipping 
30-Day Money-Back Guarantee 
Toll-Free Service & Support 
No Credit Card Surcharges 
VISA, MasterCard, Discover, 
Checks, Approved POs Accepted 
-5-Year Limited Warranty Protection 
"Ase PC Brand customer, you'll enjoy the best warranty coverage in the industry. 
Warranty covers all PC Brand system motherboards, power supplies, RAM, keyboards 
and all expansion cards. 100% parts & labor are covered your first year 80% parts 
year-2 60% parts year-3. 60% parts year-4. 20% parts year-S Additional extended 
coverage contracts availabie for e fee. Floppy, hard disks and tape drives are covered 


for one year only. Manufacturer's warranty epplies to all non-PC Brand products 
Complete warranty information evailable 00 request. 





















LCD PORTABLES from $1770 


286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 


Backlit Display g 


Select the power é& features of our 286 & 386 desktops in a self- 
contained, light (20 Ibs.) high impact plastic housing similar to 
the COMPAQ® Portable HI. 


All feature: 
* 640 x 400 Backlit Supertwist LCD made by SHARP 
* Monographic & Color operating modes 
External Monitor Support. External Keyboard Port. 
¢ 5 expansion slots (3 long, 3 short) ¢ 86-key keyboard. 
© Accomodates two 5.25” or 3.5" Floppy/Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 
* Serial, Parallel, Game Port, Clock /Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 
386/25 





*286 Systems come w/512K RAM, 386 Systems w/1024K. 


SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


PC Brand, Ine.954 W. Washington Str., Chicago, IL. 60607 1-800-722-7263 Ha. Monday thru Friday 6.a.m. to6 p.m Central. VISA, MasterCard, Discover, Checks, and Approved P O12 Accepted Pricessubdject tchange. 
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Shop PC Brand Today. 


LAPTOP COMPUTERS || MODEMS . wie | | DISK DRIVES 


TOSHIBA 
1000; 512K, 80C88, 2 FDD .... 
1200F; 640K, 80C86, 2 FDD... 
1200H; 640K, 80C86, 20MB HDD, FDD .. 
3100/20; 1MB, 80286, 20MB HDD, FDD....... Call 
3200; 1MB, 80286, EGA, 40MB HDD, FDD....Call 
5100; 2MB, 80386, EGA, 40MB, FDD.....4995 
NEC 
MULTISPEED EL-2.. 
MULTISPEED HD ...... 
MITSUBISHI 
MP286-220L; 80286, 20MB HDD, FDD.......2500 
Please Call for Other Makes Models 


NEC 

Multisyne IT 14” (800x600) EGA/VGA $589 
Multisyne GS 14"Mono hae gamer 
Multisync Plus 15” (960x720)... i 





1540 












Multisyne XL 20” (1024x768) ... 
MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 
12° Amber TTL Monochrome ..... 200 79 
14" VGA Paper White Flat Screen ........ Call 
13" RGB (640x200) Color ... 


13” EGA (640x400) Colo: 
13" VGA (640x480) Color .. 
PRINCETON GRAPHICS 
Max 12 TTL Monochrome .. oer 
Max 15 15" Multifreq. Monochrome 

HX-12+ Color .28 Dot Pitch ... 
Ultrasync 12” Multifreq. EGA/VGA 









LM 300/301 Full Page Desktop Pub. .....550 
AMDEK 
$149 


410 Series 12"Mono Wht./ Amb./Grmn. 
1280 Desktop Pub. Mono me eee? = 
600T 12" RGB Color .. 
MITSUBISHI 

1381 Diamond Scan ........ 
3905 20” CAD Monitor .. 
SONY 

Multiscan 1303 13” (800 x 600) ..... 
Multiscan 1302 13” (1024 x 768) .... 
ZENITH 

1490 Flatscreen Enhanced ......ssssssssssseee 


| NEC 14"Multisync I 


800x600 Resolution EGA/VGA Monitor 


) $589 


Freight Free! 














PC BRAND 

PC BRAND Modems are Hayes Compatible 
1200 Baud Internal w/PC Talk Il .......... 
1200 Baud Externat .. 
2400 Baud Internal wi Bitcom . 
2400 Baud External .. ¢ 
HAYES 
1200 External ... 
2400 External .. 
MIGENT 
1200 Pocket Modem w/cbl/software ....$90 











| 100% Hayes Compatible. Free Software! | 


| 1200BPS $52 
2400BPS $95 | 





TAPE BACK-UP 





SPECIAL 


_40MB Internal Tape Back-Up 


$200 


Uses 22000 Series Micro Cartridges same as trwin. 
XT/AT and Novell Compatible! Limited Quantity! 


VIDEO CARDS 


PC BRAND 
Mono Graphics w/Printer Port .... 
Color Graphics w/Printer Port . 
EGA (640x480) Autoswitch 











PARADISE 
Autoswitch 480 EGA . 


VGA+ 16 16 Bit Version NEW . 
VGA Professional .... 
VIDEO SEVEN 
VEGA DELUXE 
VEGA VGA 








GB-1 Multisync Card .. 
MVA 1024 
ATI 

EGA Wonder .... 
VGA Wonder 
VIP VGA 








CIRCLE 310 ON READER SERVICE CARD 





FLOPPY DISK DRIVES: 


360K 5.25” HH Black... 
720K 3.5" HH w/5.25” Mounting. 
1.2MB 5.25” HH Grey .... 

1MMB 3.5°HH Grey w/5.25" Mounting 98 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/1.2MB PS/2 Floppy ..$239 


HARD DISK CARDs: 


PLUS DEVELOPMENT 
20MB 1 SLOT CARD .. 
40MB 1 SLOT CARD .. 
CMS 

20MB Drive CARD... 


HARD DISK DRIVES: 


SEAGATE 
20MB 65MS ST225 w/XT Controller ... 
20MB 35MS $T125 w/XT Controller ..... 
20MB 35MS ST125.... 
30MB 65MS $T238 w/XT Controller 
30MB 35MS ST138.... 
30MB 35MS ST138 w/XT Controller 
40MB 40MS ST251 .. 

40MB 28MS ST251-1 

















80MB 28MS $T4096 Full Height 
MINISCRIBE 









63MB 61/40MS M3675 RLL 
71MB 22MS M3085 .....ccsscs 
71MB 28MS_ M6085 Full Height 
110MB 28MS M6128 RLL Full Height... 
150MB 16MS M6180E ESDI Half Height! .... 1440 
320MB 16MS M9380 ESD] FullHeight .2350 
PRIAM 
43MB 28MS ID45AT Full Height ..........$650 
62MB 28MS ID62AT Full Height ... 
130MB 20MS ID130AT Full Height ......1700 
230MB 25MS P230R2 RLL Full Height 1999 
330MB 20MS 1D330 ESDI Full Height .2350 
Priam External and PS/2 Drives also Available 
cpc 
150MB 17MS ESDi Full Height ... 
MICROPOLIS 
150MB 25MS ESDI Full Height........... $1440 
IOMEGA 
A220H Dual 8" 20MB Ext. W/ cL. ...00. $1630 
B220 Dual 5.25" 20MB Ext. w/ctl.. oe 1795 
If the drive you require is not listed here please 
contact our sales department for a quote! 


TAPE BACKUPS _ 


20MB DC2000 For XT/AT w/Cartridge ....$245 
40MB DC2000 for XT/AT w/Cartridge .......290 
60MB Archive QIC Internal or Ext. .......590 
60MB Maynard Maynstream Portable ..935 
60MB Maynard Maynstream for PS/2 ..989 
64MB Irwin Internal/External ........000 
150MB Archive Internal or External ......925 











$2000 











save Time. Save Money. 


SCANNERS/DIGITIZERS 4 


Dest 1020/2020 Scanners ......sescesssescsseees Cail 
Diamond Flower HS3000 Hand Scan .$249 
300/400DPI 6 Grey Levels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint/Windows File Format Co 
Hewlett Packard Scanjet 
Microtek MSF300A 

Microtek MSF300C .... 

Microtek MSF300Q w/64 Grey Levels 1920 
Princeton LS300 Scanner & Adapter ... shin 
Summasketch 12x12.. = 
Summasketch 12x18.. 









Figures next to model numbers are Draft 
and LQ print speeds 
NEC 
P2200 170/55 ....340 P960XL 400/140 1030 
P5200 265/90 ....515 P5300 Wide S 











LC890 Postscript Laser Printer ..... 
PANASONIC 

10601 144/28 .....170 10911 192/38 ........199 
10921 289/48 ...Call 1592 220/38 90 
1595 290/51.......425 1524 240/80 ..........525 
P4450 Laser 11PPM HP Compatible .....Call 
HEWLETT PACKARD 


Deskjet ssnsnae690 Laserjet I eoe1720 
STAR MICRONICS 

NX 1000 140CPS ..179 NX15 120/30 .snee315 
TOSHIBA 

321SL 216/72....475 341SL Wide Carr.615 


351SX 360/120 Wide Carriage ...........937 
CITIZEN 
120D 120/25 .....149 180D 180/29 . 


MSP40 240/40 ..320 MSP45 Wide. 
MSP50 250/50..385 7224 200/132 
Tribute 124 200/132 .....ssssscssssssssesereeeree 
DICONIX 

150P 150/50 Portable ...........00e» 








300WP 310/73CPS Wide carr . 


-PLOTTERS* |. : 


CALCOMP 





HOUSTON INSTRUMENTS 
DMP41.. 
DMP52.... 
DMP61..... 
ROLAND 
DXY885... 
DPX2000 .. 
GRX300... 











24Pin 170CPS Draft 55CPS Letter quality 


Free Freight! 


| NOVELL NETWORKING| 


PC Brand is an authorized, factory-trained 
Novell Dealer. We offer outstanding prices 
AND Service for any LAN requirements. 

NOVELL 

4 User ELS 286 Level 1 ...ssscsssecssessssenes 399 
8 User ELS Advanced Netware 286 V2.12 ....955 
New version V2.12 no longer requires keycards, 

nor does it have “level” and “dedicated/non- 

dedicated” versions. (Specify 5.25" or 3.5" Media) 
Advanced Netware 286 V2.12..... sl 

SFT Netware 286 V2.12 ...... 
Disc Coprocessor Board ...... 
NP600 Ethernet File Server Board . 
NE1000 Ethernet Card .........ssssssesesee 
Auto Boot Prom (Ethernet or Arcnet) 
Diskless Workstation 













WESTERN DIGITAL 
3 Node Ethernet Starter Kit 







3 Node Starlan Starter Kit 
Starcards ...sssessesssserseeeses 
Ethercard+ w/Novell Drivers ... 


STANDARD MICRO 
ARCNET Passive Hub...... 
ARCNET Active Hub ....... 
PC120 ARCNET BOARD Now EGA compat 135 
PC210 TWISTED PAIR ARCNET CARD ....... 130 
PC BRAND/NOVELL 

286/386 Fully-Configured Server .. 


VO CARDS 


PC BRAND 

Digiboard Smart 8 Port Card 
I/O+II For AT’s Ser/Par/Game ... 
1/O+Il For XT’s Ser/Par/Game/Clock . 
2MB EEMS for XT’s w/OK LIMS 4.0........95 
2MBEEMS for AT’s w/OK LIMS 4.0 .......95 
3MB Multifunction+Memory for AT's110 

Serial /Par/Game/Software w/OK 

















Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not 


listed in this ad 


FAX MACHINES/CARDS 


SHARP 
UX80 Flatbed! 1280 FO300..... 
POMDD. ccorstsssssecs 1350 FOS5O00.... 





M1200 ..cssesscosesees B69 M1600 un sccsorecssseee 
PANASONIC 

Fax Partner w/Software .. 
COMPLETE PC 

4800 Baud Fax Card w/Software ......... 
9600 Baud Fax Card w/Software .......00. 








DISKETTES/ACCESSORIES 


All PC Brand Bulk Diskettes Carry 
Our Lifetime Guarantee! 


PC BRAND 

SUPERMOUSE 200DP1 Resolution........ 

360Kb DSDD Diskette ........s0srseeer 
(Sold in 25 Unit Bulk Packs) 

1.2Mb DSHD Diskettes. ... 0 
(Sold in 25 Unit Bul 

720Kbd 3.5" DS Diskettes .....c.cvsseser 


$35 
$.25ea. 








1.44Mb 3.5" DSHD Diskettes ........... $3.20ea. 
(Sold in 25 Packs. Made for us by JVC) 
5.25" 50 Diskette Locking Storage Box..... 
3.5" 50 Diskette Locking Storage Bo: 
PC TOOLKIT 
SONY 
360Kb DSDD Diskettes Box of 10 ... 
1.2Mb DSHD Diskettes Box of 10 
720Kb 3.5" DS Diskettes Box of 10.. 
1.44Mb 3.5" DSHD Diskettes Box of .....39 





svesonnessssessscsessscessores 20. 








“Oversized Monitors, Laser Printers and 
Plotters are excluded from free freight.) 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 E= gl = 


PC Brand, Inc.954 W WashingtonStr..Chicago, IL.60007 1-800-722-7263 Hrs. Monday thru Friday 8 a.m. to p.m Central. VISA, MasterCard, Discover, coach sbangeiatat shart Prices subject change. 


CIRCLE 311 ON READER SERVICE CARD 


SILENCER 150 





© PC/XT compatible 

© 150 watts of power 

* system runs 5°-15° cooler 
° 84% nolse reduction 


$129 


EXPANSION CARDS 
TEMPERATURE TEST 


1, Comdex ‘86 results 


2, Temperatures over 
195° can seriously 
degrade reliability 

3 Each 18° increase 
Cuts longevity 50% 


Ordinery XT TURBO-COOL 
Power Supply Power Supply 


NOISE LEVELS 


D(A) @ 1m 
w/o hard dove 


SILENCER 
Power Supply 


Ordinary XT 
Power ‘Supply 





TURBO-COOL 150 TURBO-COOL 200 





© PC/XT/Min| AT compatibla 
© 200 watts of power 

* system runs 30°-45° coolar 
* standard noisa level 


$149 $189 


* PC/XT compatible 

¢ 155 watts of power 

© system runs 25°-40° cooler 
© 50% nolse reduction 


TURBO-COOL AND SILENCER POWER SUPPLIES: 
POWER PACKED AND BUILT TO LAST 


* tull rated power 

© low output ripple 

© heavy duty components 
* FCC-B8 compilance 

© UL (#E114179:TC150/200) 
* OV, OC, SC protection 


© patented twin fan slope-cover design for 
max. cooling vs nolse (TC150/200) 

* high capacity West German cooling tan 
wiadjustable speed control (TC250) 

® Installation Instructions; 4 drive plugs 

¢ rigorously tasted; 1 yr. warranty 


SILENCER 200 


TURBO-COOL 250 





* AT compatible 
° 250 watts of power 


* adjustable cooling (1.0X-1.3X) 4 See Lootimird te ee els 


*69% nolse reduction @ 1.0X run up to 35° cooler 


$159 $189 


* AT compatible 
* 200 watts of power 


ALSO AVAILABLE 


Turbo-Cool PC/XT Auxiliary Cooling Unit (system runs 15°-30° cooler) ..... $59 

Turbo-Cool AT Auxillary Cooling Unit (system runs 15°-30° cooler) ..... .. $75 

alia 160W Power Supply (upgrades the original portable)......... $169 
‘bo 375 AT Power Supply (power for up to 12 cards & 8 drives, wide 

ing range, 0. 2% ogiltaiin 50,000 hr MTBF, 2 yr. warranty).............+ $299 






Musical 
Offering \ 


hat PCs did for businesspeople, synthesizers have 





done for musicians. The electronic marriage of the So 
two technologies, achieved through MIDI (Musi- a al 
cal Instrument Digital Interface), is a match made = 


in techno-heaven and a partnership destined to last. 

Desktop computers brought undreamt-of analytical and cre- 
ative power to individuals and freed them from dependence on 
large, centralized systems. Synthesizers give musicians the f- 
same measure of power and freedom. No longer does a strug- = 











———a—\ MIDI merges the PC’s memory and processing —_ 
power with the synthesizer’ s palette ee 
of sonic colors to form a complex, —E— 
powerful music system. 
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gling composer need an orchestra simply 
to hear a work played. He can give expres- 
sion to the full range of his imagination 
without other musicians or prohibitively 
expensive recording-studio time. 

And just as PCs encourage applications 
and approaches not found in other comput- 
ing environments, synthesizers stimulate 
musicians to create sounds and musical 
structures that depart from the contexts of 
traditional instruments. 

Synthesizers are a boon for musicians, 
but they can be even better with MIDI—a 
standard that allows compatible electronic 
instruments or other devices to communi- 
cate. MIDI merges the PC’s memory and 
processing power with the ever-widening 
palette of sonic colors that modem synthe- 
sizers generate. It links hardware and soft- 
ware from different manufacturers to form 
acomplex, powerful music system. 


CENTRALIZED CONTROL From a 
musician’s standpoint, one of MIDI’s 
most obvious advantages is simultaneous 
control over several instruments. One mu- 
sician, working from a single MIDI-com- 
patible instrument, can access many other 
instruments while focusing on the instru- 
ment he is directly playing. The control- 
ling instrument can be a keyboard, a 
MIDI-compatible guitar, or even a wind 
controller—a device that allows hom play- 
ers to hook into MIDI technology. 

The performer can also specify pitches, 
volume levels, rhythms, and numerous 
other musical parameters for any of the in- 
struments that can be used in a MIDI sys- 
tem. The system might include several 
keyboard synthesizers, drum machines, 
digital samplers, and other MIDI-compati- 
ble devices. 

This centralized control is one of 
MIDI’s main strengths, according to Tom 
Hamilton, a music producer at Sound- 
Hound, a New York recording studio. 
Hamilton drives his MIDI system with a 
Kurzweil keyboard that has no sound-gen- 
erating capabilities of its own; the key- 
board functions as an input device to send 
musical parameters to MIDI-compatible 
synthesizers. 


The art on the opening page was generated by 
Passport Design's Score and printed on a laser 
printer with Adobe's Sonata font. 





Ithough there are many excellent 

MIDI programs for the IBM PC, 
this is not the first hardware for which 
music sequencing applications have been 
developed. The Macintosh’s graphics in- 
terface, for instance, is particularly appli- 
cable to music software; both the mouse 
and the Mac’s point-and-click, cut-and- 
paste editing style are particularly useful 
in music applications. 

Developments in this ficld are often 
built on the MIDI protocol, notably in an 
important sequencer-file standard called 
MIDI Files. Originally developed by Op- 
code Systems for the Macintosh and now 
supported by many Macintosh and PC 
music programs, MIDI Files stores MIDI 
data and timing data in a format that can 
be passed among programs. While it 
can’t reflect the idiosyncrasies of each 
program’s own storage format, the stan- 
dard at least provides a common ground 
for trading data among programs. 


ON THE MAC Good sequencers are 
available for the Mac—notably Perform- 
er, from Mark of the Unicom—but some 
innovative music programs are com- 
pletely different in approach. 

Three of the most interesting MIDI 
programs on the Mac—Jam Factory, M, 
and Upbeat—are made by Intelligent 
Music. Jam Factory is a program that 
makes the computer interact with you 
while you play music. The program 
stores music that you play with a MIDI 
keyboard or other controller and repeats 
it with various manipulations. Jam Fac- 
tory can rearrange note orders, rotate du- 
rations with pitches, and add varying de- 


‘*Any device that is looking for MIDI 
input can be addressed by this input de- 
vice,’’ he explains. ‘‘This becomes impor- 
tant because I use a number of different in- 
struments. 1 want to be able to physically 
play them from one place, and to have the 
same tactile response consistently.”’ 

MIDI gives individual musicians ac- 


OTHER MIDI MUSIC MAKERS: 
ALTERNATIVES TO PC SEQUENCING 


grees of controlled randomness to what 
you play. You can interact with the pro- 
gram by ‘‘playing in’’ music and by 
changing the screen displays, in real 
time. Several independent musical pro- 
cesses can take place simultaneoulsy. 

M combines many of Jam Factory's 
MIDI manipulations with sequencing 
functions, and Upbeat uses the same 
kind of manipulations as the basis for a 
creative, practical drum-machine pro- 
gram. All three programs can read and 
write MIDI Files, allowing the results to 
be used in sequencers and other pro- 
grams. 


Sound Designer, from DigiDesign, 
uses Macintosh graphics to facilitate edit- 
ing digital waveforms stored in samplers. 
This program can read in the samples and 
display them on the screen, letting you 
cut and paste sounds together. It’s also 
very helpful in finding looping points 
(places where a waveform can be looped 
with no discontinuity). 

Opcode’s DX7 Editor/Librarian, now 
updated for the DX7II and TX802, also 
uses graphics effectively, enabling the 
mouse to drag envelope points around for 
instant editing. 


ATARI The Atari 520ST and 1040ST 
computers have captured a strong share 
of the MIDI market bacause of their low 
cost and their icon-oriented GEM operat- 
ing system. Another attractive feature is 
Atari’s cost-saving, built-in MIDI inter- 
face. Many software developers have re- 
sponded favorably to the Atari’s poten- 
tial, including Dr. T’s Music Software 
with its Keyboard Controlled Sequencer 


cess to sound textures they couldn’t other- 
wise use. ‘‘People have this idea that in or- 
der to play a piece of music you need to 
have a bunch of musicians standing there 
playing the parts,’’ says Roger Powell, 
longtime keyboardist with Todd Rund- 
gren’s Utopia. ‘“That’s not the way that, 
for instance, paintings are made. Paintings 
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(KCS) and The Copyist, and DigiDesign 
with SoftSynth. Steinberg Research has a 
particularly powerful and popular se- 
quencer called Pro 24. 

Hybrid Arts has created a patch editor 
for the Yamaha DX series of synthesizers 
called DX-Android (formerly DX-Droid) 
that can randomly change patch parame- 
ters to create completely new sounds. 
Another great feature is that you can set 
up two patches, and DX-Android will 
give you a bank of patches interpolating 
or gliding from one patch to the other. 
These features have become so popular 
that people comparing patch editors often 
ask whether a certain editor has ‘‘Droid’’ 
functions. 


COMMODORE = The Commodore 64 
and 128 computers have made the MIDI 
revolution accessible to many users who 
couldn’t otherwise afford it. Dr. T’s KCS 
in particular gets amazing musical power 
out of 64K. While its commands are 
sometimes difficult to use, the program’s 
powerful features rival any sequencer on 
any other machine; with careful plan- 
ning, you can make thoroughly profes- 
sional sequences of several minutes’ 
length. In addition, Dr. T’s Algorithmic 
Composer offers MIDI manipulation 
similar to that offered by Intelligent Mu- 
sic’s Macintosh : 

While the Commodore Amiga line’s 
spectacular color graphics lend them- 
selves to powerful music software, qualt- 
ty music software has been slow in com- 
ing. The release of the low-priced Amiga 
500 has renewed the interest for musi- 
cians, however. Programs that have been 


don’t consist of a bunch of artists standing 
around with someone telling them what to 
put on the canvas. For someone who is a 
composer and performer, this is the only 
means of realizing their compositions 
without hiring an orchestra. MIDI gives 
you an instant box of tools with which you 
can build your work.”’ 
































ported to the Amiga from other comput- 
ers include Magnetic Music’s Texture, 
Dr. T’s KCS, and Intelligent Music’s M. 


THE BIGPICTURE Mainframe com- 
puters have been involved in music com- 
position and research since the 1950s. In- 
stead of using MIDI to control dedicated 
synthesizers, however, most mainframe 
work has involved manipulating wave- 
forms stored as digital data, which is 
transformed into sound by digital-to-ana- 
log converters, also known as DACs. 
DACs are used in compact disk players 
to tum the digitally stored information 
into sound. Sampling keyboards also use 
DACs to record or ‘‘sample’’ sound digi- 
tally, manipulate it, and play it back. 

The advantage of mainframe synthe- 
sis and sampling is that instrumental 
sounds may be created via software; even 
complex instruments can be simulated 
with precise control. Some of the most 
important uses are digital filtering and 
frequency analysis. High-level lan- 
guages such as LISP can also be used, al- 
lowing computers to aid in composition 
or do the composing themselves, based 
on predetermined algorithms. 

The disadvantage of using main- 
frames, besides the cost, is that manipu- 
lating digital waveforms directly requires 
so many calculations that real-time syn- 
thesis is usually not possible; in fact, it 
can take many hours for a complex pro- 
gram to calculate the digital wave forms 
for a few minutes’ worth of sound. But 
with increased computer speed, many of 
these barriers are starting to crumble. 
—Rick Bassett 






SEQUENCING SOFTWARE While a 
MIDI system can be constructed without 
the benefit of a computer, using a comput- 
er gives the system some crucial capabili- 
ties. Among these, software-based se- 
quencing is by far the most important. 
Sequencing is a form of multitrack re- 
cording that uses computer memory in- 


stead of traditional magnetic tape. MIDI 
instruments produce sounds and send them 
to the computer; the sequencer receives 
and stores this information. When the re- 
cording, or ‘‘sequence,”’ is played back, 
the software feeds the MIDI information to 
the appropriate instruments. 

‘‘Almost all sequencers use the meta- 
phor of a multitrack tape recorder,’’ says 
Hamilton, ‘‘so you have some form of 
play, fast forward, and rewind.” A musi- 
cian can use these capabilities to jump in- 
stantaneously from one point to another 
within a composition, without waiting for 
the physical mechanism of an actual tape 
recorder. Multiple parts, or ‘‘tracks,’’ can 
be overlaid, allowing a musician to build a 
composition in layers of instrumental 
sound. 

Most sequencers display a graphic im- 
age of the work in progress, so a composer 
can instantly see where he is in a section of 
music and can easily navigate to any de- 
sired place in the composition. Software 
sequencing also gives the musician a great- 
er freedom of editing and greater flexibility 
in correcting mistakes than he would have 
with tape recording. 

‘*We can cut and paste a section of mu- 
sic,’’ Hamilton says, ‘‘or we can copy it, 
or scroll to a specific place in the music. 
Because we aren’t dealing with something 
as strictly linear as a tape recorder, these 
things are a lot easier.’’ In addition, work- 
ing with tape can degrade sound quality 
because editing may require that sound be 
copied from one tape to another. Since se- 
quencers work with data instead of actual 
sound, editing causes no loss of signal 
quality. 

Roger Powell compares sequencers 
with word processors. ‘‘They act pretty 
much like a word processor when you are 
creating a document. It’s like writing a let- 
ter on an old typewriter, and then having 
someone hand you a word processor; it 
gives you exactly the same advantages. 
It’s sort of like desktop composition and 
production.” 

Convenient storage and retrieval is an- 
other advantage that microcomputer-based 
sequencing gives the musician. As produc- 
er Hamilton points out, “‘An important ad- 
vantage is the ability to safely store work in 
progress and reestablish the initial settings 
very quickly. And to be able to store differ- 
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lhe IBM PC Music Feature (see After 

Hours, September 13, 1988) uses a 
technique of sound synthesis known as 
frequency modulation, or FM. FM has 
been familiar to musicians working with 
electronic music for years, and it’s also 
used in many popular synthesizers, such 
as the Yamaha DX-7, which we used in 
our sequencer and notation reviews. 

To understand the important role of 
FM synthesis in electronic music, here’s 
a brief historical survey of sound synthe- 
sis techniques. 


THE SENSATIONS OF TONE Mu- 
sic has attracted the interest of mathema- 
ticians and physicists more than any oth- 
er art form. Ever since Pythagoras, 
scientists have explored the relationships 
among the notes of the musical scale and 
the actual makeup of individual sounds. 
Art and physics meet in the field of 
acoustics—the science of sound and 


ematicians who have studied the phe- 
nomenon of music in the past few centu- 
ries reads like a roll call: Bacon, Kepler, 
Descartes, Galileo, Huygens, Newton, 
Euler, and Bemoulli. 

Much of their work, as well as lots of 
original research, came together in a 
classic book by Hermann Helmholtz en- 
titled On the Sensations of Tone (1885, 
reprinted by Dover Publications, 1954). 
Helmholtz explained that a musical tone 
consists of vibrations of air that can be 
represented by a complex but periodic 
waveform. According to the French 
mathematician Fourier (1768-1830), 
any periodic waveform can be represent- 
ed as the summation of sine waves in a 
harmonic series. 

The first sine wave in this harmonic 
series is known as the fundamental. Its 
frequency (the number of complete wave 
cycles, or vibrations, per second) deter- 
mines the pitch of the tone. The second 
sine wave is twice the frequency of the 
fundamental and is called the second par- 





hearing. The list of scientists and math- | 





RIDING THE WAVE OF SOUND SYNTHESIS: 
THE ORIGINS OF FM SYNTHESIS 


tial (or the first overtone). The third sine 
wave (the second overtone) is three times 
the frequency of the fundamental, and so 
forth. 

Each of these partials has a different 
intensity or volume. Taken together, 
these intensities constitute the harmonic 
spectrum of the sound. The overall inten- 
sity determines the loudness of the 
sound. But the relative intensities of the 
partials also play an important role: they 
determine the timbre (or tone color) of a 
particular sound. A violin and a clarinet 
sound different, for example, because 
their harmonic spectra are different. 

In theory, once you know the har- 
monic spectrum of a particular sound, 
you can reconstruct that sound from the 
individual sine waves. Although this was 
not technically possible in Helmholtz’s 
day, the process of synthesizing a sound 
from its partials is now known as additive 
synthesis. A complex tone is created by 
the summation of simple sine waves, 
each of which is one partial in the har- 
monic spectrum. 


SUBTRACTIVE SYNTHESIS Al- 
though everyone since Helmholtz has 
known that additive synthesis is the theo- 
retically correct method to synthesize 
sound, it proved elusive in practice. To 
recreate a sound accurately, you need 12 
to 24 partials. Most analog electronic cir- 
cuitry (built from tubes and transistors) 
cannot create sine waves with the accura- 
cy required for additive synthesis. Addi- 
tive synthesis had to wait for digital hard- 
ware. 

In the meantime, most early electron- 
ic music synthesizers used analog circuit- 
ry anda technique called subtractive syn- 
thesis. Instruments that used subtractive 
synthesis became quite popular in the late 
1960s with relatively inexpensive syn- 
thesizers such as the Moog. 

In subtractive synthesis, you begin 
with a waveform already rich in harmon- 
ics, such as a square wave, a sawtooth 












wave, or a triangle wave; these wave- 
forms can be easily generated from ana- 
log circuitry. A square wave has a wood- 
windlike sound, while a triangle wave is 
stringlike. You then pass this waveform 


| through filters that attenuate some of the 


harmonics. 

Of course, it’s not this easy. The har- 
monic spectrum of a real musical instru- 
ment changes over the duration of the 
note. You can hear this quite easily by 
striking a loud note on a piano and hold- 
ing down the key. As the tone dies away, 
the high harmonics disappear before the 
low harmonics. A synthesized waveform 
of unvarying harmonics sounds dull, bor- 
ing, and—the ultimate putdown—elec- 
tronic. 

Therefore, musicians working with 
analog synthesizers often define ‘‘enve- 
lopes’’ that control the overall volume of 
the waveform and the harmonics attenu- 
ated by the filter. This creates a tone with 
a volume and harmonics that vary over 
the course of a note. 


ADDITIVE SYNTHESIS PROBLEMS 
With the availability of fast digital cir- 
cuitry in the 1970s, it became possible to 
build specialized hardware capable of ad- 
ditive synthesis. 

Sine waves can be generated digitally 
using a sine wave table stored in ROM. A 
digital waveform (basically a series of 
numbers representing the height of the 
waveform over time) is created by ac- 
cessing this ROM and multiplying the 
value by an amplitude that corresponds to 
the intensity of the partial. The individual 
sine waves for all the partials are summed 
together digitally, then passed to a digi- 
tal-to-analog converter (DAC), which 
converts the digital data to an analog 
voltage. The output of the DAC is fil- 
tered to remove the rough edges (‘audio 
jaggies’’) and subsequently passed to an 
amplifier. 

But the same complications exist as in 
subtractive synthesis: the intensity of 


PC MAGAZINE & yo ee a ae 











































each partial cannot be held constant over 
the course of a note. The intensities must 
vary for the sound to mimic real instru- 
ments accurately, this involves defining 
an envelope for each of the 12 to 24 par- 
tials used with additive synthesis. 

In fact, some researchers showed that 
the “‘attack”’ of a note—the initial sound 
when a tone begins—is vital to listeners 
in identifying the instrument that pro- 
duced the note. These attacks have quite 
complex spectra, closer to noise than to 
periodic waveforms; to simulate them, 
you need a more complex envelope for 
each partial. Moreover, for notes of dif- 
ferent pitch from the same instrument, 
these envelopes could be quite different. 

In short, additive synthesis requires 
an enormous amount of data if we are to 
synthesize the sound of real instruments 
accurately. While still important for sci- 
entific investigations into sound, additive 
synthesis proved to be overly complex 
and unwieldy for composers. 

Recently, ‘‘sampling’’ synthesizers 
have grown in popularity. These synthe- 
sizers capture a sound, break it down into 
components, and then reproduce it at dif- 
ferent pitches. This is a form of additive 
synthesis that requires comparatively lit- 
tle involvement or control on the part of 
the user. And some other synthesizers— 
particularly drum synthesizers — 
have real digitized sounds stored in ROM 
and ready for modification. While also a 
form of additive synthesis, this is more 
akin to the technology used for storing 
and retrieving sound on compact disks or 
digital audio tape. 


THE FM SYNTHESIS SOLUTION 
Enter Dr. John M. Chowning. While at 
the Stanford Artificial Intelligence Lab- 
oratories in Stanford, California, Dr. 
Chowning published an article in the 
September 1973 issue of The Journal of 
the Audio Engineering Society with the 
forbidding title , “The Synthesis of Com- 





quency Modulation. ’’ FM synthesis was 
bom. 

Chowning’s article was later reprinted 
in the April 1977 issue of Computer Mu- 
sic Journal (now published quarterly by 
MIT Press), and more recently in the 
book Foundations of Computer Music 
(edited by Curtis Roads and John 
Strawn, MIT Press, 1985), along with 
many other articles from Computer Mu- 





s Instruments that used 
subtractive synthesis 
became quite popular in 
the late 1960s with 
relatively inexpensive 
synthesizers such as the 
Moog. 


sic Journal. With David Bristow, 
Chowning has recently written a more 
accessible book entitled FM Theory and 
Applications by Musicians for Musicians 
(Yamaha Music Foundation, 1986). This 
book contains many examples that can be 
applied to the Yamaha DX-7 and other 
Yamaha X-series synthesizers that use 
FM synthesis. 

Of course, the concept of frequency 
modulation was not new when Chown- 
ing published his article; it had been used 
for many years in radio transmission. But 
no one had examined the application of 
FM to sound synthesis. 

FM synthesis, essentially, is a method 
of generating complex and aesthetically 
interesting waveforms from very simple 
means. It is particularly well suited to 
digital synthesizers. In its simplest form, 


plex Audio Spectra by Means of Fre- | FM synthesis requires two digitally gen- 





erated sine waves. One of these waves is 
called the modulator because it ‘‘modu- 
lates,”’ or changes, the frequency of the 
second waveform, which is called the 
carrier. 

If the frequency of the modulator is 
very low (perhaps only a few cycles per 
second), the frequency of the carrier rises 
and falls like a siren. Usually, however, 
the carrier and modulator frequencies are 
the same or are related to each other in a 
simple way, defining what is known as 
the c:m ratio; this produces a complex 
waveform. 

The intensity of the carrier determines 
the overall volume of the tone. The inten- 
sity of the modulator affects the relative 
amplitudes of the partials. As the intensi- 
ty of the modulator is varied over the 
course of a tone, the timbre changes in a 
very natural way. 

Although only two sine waves are re- 
quired in simple FM synthesis, most FM 
synthesizers use multiple carriers and 
modulators for a more-complex interac- 
tion. Each of these sine waves is called an 
operator. The Yamaha DX-7 has six op- 
erators, the ways they can be connected 
are diagrammed right on the DX-7 case. 
The IBM PC Music Feature (which uses 
chips developed by Yamaha and is based 
on its FB-01 synthesizer) has four opera- 
tors. For a discussion of multioperator 
techniques, see Chowning and Bristow’s 
FM Theory and Applications. 

In his original paper, Chowning ad- 
mitted that FM synthesis has no relation- 
ship to any natural phenomenon. It just 
works well and makes some good 
sounds. And that’s all that’s important. 
Inelectronic music, the final arbiter is not 
the validity of the theory but the sound in 
your ears. —Charles Petzold 


Charles Petzold is a contributing editor 
of PC Magazine. Between 1978 and 
1980 he designed and built for his own 
use an FM-based digital synthesizer con- 
trolled by a Z-80 computer. 
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EVEN MORE PERSONAL. 


fow, Computervision is alot 

more than a world class turn- 
key CAE/CAD/CAM vendor. 
We've also developed some of the 
best PC applications software in 
the industry. Like our Personal 
Designer” system. Runit on your 
PC or on our own CV386 for 
a powerful integrated solution. 
Either way you'll have the most 
effective and efficient PC system 
available for mechanical design, 
drafting and analysis. 

Personal Designer supports 
avariety of popular 286 and 386 
PCs and graphics boards. From 
EGA to 1280 x 1024 resolution 
with 256 colors. Even the new 
IBM Personal System/2 with 
VGAor 8514. For input you 
can choose a tablet or mouse. 
And you can add megs and megs 

of memory. 
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Whatever the hard- 
ware, our software gives 
you the most powerful tools 
for your job. Geometry 
building and editing features 
based on Computervision’s 
sophisticated CADDS” 4X 
system. Full function 3-D 
modeling with real-world 
sculptured surfaces, instead [) 
of slabs and cylinders. You'll | 
also find a 2-D drafting pack- 
age as well as powerful finite | 
element modeling and ] 


is. 
Personal Designer 

also incorporates anarrayof | "4 
features designed to save 
you time. Like “super undo” 
which allows you to step 
back one or even several 
steps and change your mind. 
And multiple views which 
let you look at things from 
many angles at the same 
time. Edits are 
automatically 
reflected in all 
views. And, dimen- 
sioning is associative 
and meets all indus- 

try standards. 

Best ofall, 
through the use of 
our powerful macro 
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Personal Designer 
software offers un- 
paralleled 3-D design 
and unrestricted edtt- 
ingin one or more 
vtews. An optional 
shading package 
(shown below) allows 
you tod: apart 
taking into account 
contours of complex 
Serr surfaces, 


drafting software 
features associative 
dimensioning. 


PDFEM provides 
automatic mesh 
generation using 
Personal Designer 
part geometry. This 
package also provides 
output to popular 
finite element analy- 
Sis programs, 


language you can customize Per- 
sonal Designer software to fit 
your own personal requirements. 
or more information, or to find 
your closest dealer, please call 
1-800-248-7728 for a fast response. 
In Massachusetts and Canada, 
617-276-1094. Or write: 
Computervision, 100 Crosby Drive, 
Bedford, MA01730. 
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ent versions of the same piece.*’ A musical 
creation can be conveniently broken up 
into smaller files and then assembled as a 
complete work, in the same way that an 
author might create a separate word pro- 
cessor file for each chapter of a book. 


NOTATION SOFTWARE While se- 
quencing is the major use of MIDI with 
computers, there are other applications as 
well. Notation software takes music input, 
either from the computer keyboard or di- 
rectly from a synthesizer, and presents it in 
standard notation. Such packages range 
from low-end programs that simply cap- 
ture notes to more-complex programs that 
output gorgeous manuscripts from Post- 
Script printers. 

Patch libraries are another application 
for microcomputers in electronic music. 
Patches are specific sounds that are shaped 
on a synthesizer. Musicians can store the 
settings that produce these sounds in 





Ever Really See Your Data? 








patch-library programs that are available 
for many of the more-popular synthesiz- 
ers. The sounds are organized for easy re- 
call when a musician needs them. 


tronic music is one realm where IBM-stan- 


dard microcomputing is far from dominant | 


(see the sidebar ‘“‘Other MiDI Music Mak- 
ers: Altematives to PC Sequencing”’). Un- 
like most business users, who consider 
IBM compatibility an absolute must, mu- 
sic users tend to focus on the functionality 
and ease of use of a particular hardware 
standard. Atari and Apple Macintosh ma- 
chines are more commonly found in MIDI 
systems than IBM machines, and Commo- 
dore hardware also has a visible presence. 
“The people who were making 68000 
machines made overtures to musicians in 
their machines long before 1BMdid,”’ says 
Charlie Miller, president of Musig, a New 
York-based MIDI special-interest group. 








“They put a voice chip in, and they en- 
couraged developers to produce programs. 

“‘I think it was pretty easy for someone 
who wanted to develop MIDI software to 


| become a developer for Atari,’’ he adds. 
PC’S GROWING PRESENCE Elec- | 


“‘It wasn’t until about a year ago that 1|BM 
introduced the Music Feature card, but that 
was almost unnoticeable in the marketing 
for the PS/2."" 

Marketing considerations also extend 
to the way that hardware is sold. IBM 
equipment generally isn’t sold in music 
stores, and musicians aren’t likely to make 
a special trip to an authorized IBM dealer 
to look for a computer. As one musician 
also points out, musicians tend to be some- 
what computerphobic: they’re looking for 
a solution, not a computer. So the same 
features that attract conventional users to 
the Macintosh, for instance, will also ap- 
peal to musicians. 

The appearance of the IBM Music Fea- 
ture card has nevertheless drawn some at- 





You can with 
MapInfo 3.0! 


Mapinfo answers the question 
“Where?" From street level to world- 
wide, MapInfo allows you to play visual 
“What if?” You'll be amazed by how 
tuch more valuable your databecomes 
when you see it on a map. 

You can easily locate addresses on 
our street maps. Or, take it further— 
draw boundaries, search within territo- 
fies, determine spatial relationships— 


f 4 ae “| never used i 
"I'm discovering | “I optimized my : “The menus “with and see pattems and trends material- 
pattems and sales territories hm ~~ _ bie si aa make it MapCode™, __izebefore your eyes. Use your existing 
trends never {| withMaplnfo'S Wanneaem= | helpsme with. “italy 'mcreating _ files (in dBASE or ASCII, or create 
knew existed in | automatic depatching? effortless.” custom fnew ones in Mapinfo. Analyze your 
my dBASE shading _—w sales territories, optimize deliveries, 
records.” ility.” it 2 that link canvass areas, plan cable routes, iden- 

capability aeeeunier Mank a fatacent databases with _ tify newmarkets, track the competition, 
"i can't Corp. is outstanding."* databases visually maps." att land use, zoning, roadwork. So 
believe | got more. 
all this power Over 85% of all databases contain 
on my PC.” a sinh = With Mapinto, this 
comes before 
To Order, call 1-518-274-8673 or 1-800-FASTMAP toll “Order your copy today. 
free. FAX 1-518-274-0510 
“Mapino costs $750. Maps for hundreds of metropolitan areas across the U.S., complete with 
COMDEX/Fall | reprcticgases, en 7 oes Nor wry nite wetteveene sare 200 Broadway 
/ Troy, N.Y. 12180 
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tention to the PC as a music platform, and 
software for PCs has recently been appear- 
ing at an accelerated rate, partly because of 
the availability of inexpensive clones. 

In our reviews we decided to cover se- 
quencers and notation packages, the two 
most popular types of music software. The 
number and quality of sequencers have in- 
creased as prices have dropped, and there 
are now excellent sequencer packages 
available in the $100-to-$300 range. We 
chose to concentrate on sequencers with 
full editing capabilities and the range of 
features professional musicians demand. 

Our tests were done with a Yamaha 
DX-7 synthesizer—an FM synthesis key- 
board that has become enormously popu- 
lar—and the ubiquitous Roland MPU-401 
MIDI interface. 

— Jonathan Matzkin 


Jonathan Marzkin is a staff editor of PC 
Magazine. 
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SEQUENCERS 


Cakewalk 


Cakewalk, Version 2.0, from Twelve 
Tone Systems, is a surprisingly flexible se- 
quencer at any price, let alone for $150. 
With an astounding 256 tracks and sophis- 
ticated editing features, Cakewalk mea- 
sures up well against even the most expen- 
sive sequencers. 

While 256 tracks sending out data all at 
once would certainly cause huge MIDI 
bottlenecks, having 256 available provides 
a lot of recording flexibility. With this 


The Panasonic Boom: the next generation in business. 


“Let's face it. If you’re not using a scanner 
to get the work in, then it’s taking too much 
time to get the work out.” 








anasonic 





Office Automation 
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many tracks, you can save many versions 
of the same music and choose among them 
by muting different tracks. Organizing a 
large piece can be easier as well, since 
there is room to split each synthesizer part 
into several tracks, 

Most of Cakewalk's commands are 
available from a pull-down menu system. 
Cakewalk is designed to take full advan- 
tage of a mouse, but keystrokes are usually 
just as quick. The excellent context-sensi- 
tive help makes things even easier by pro- 
viding an explanation of each pull-down 
window and most individual commands. 
At the end of each help screen is a list of 
available help for related topics. 

Cakewalk’s main screen is a track list- 
ing—typical of many sequencers—show- 
ing information on 16 tracks at a time. 
From this screen, you can control muting, 
transposition, key velocity, track offset, 
and channel number, even while a se- 
quence is playing. 





You've invested a lot in Desktop 
Publishing software, graphics and color cards, 
fancy printers. But f you're only using your 


directly. you can 
scan at 400 dpi resolution, so you're looking 
at crisp, clear images—significantly 
than the general standard of 300 dpi. 

But you're not sacrificing speed. 
Depending on the software and hardware, you 
aa he real to 
(significant r the average 
seconds for other scanners). 

The FX-RS505 and FX-RS506 also 
feature a flatbed design that accommodates 
books, flats, photos, Diue pnnts and legal docu- 
ments, The FX-RS506 does it with 16 shades 
of grey, for superb contrast and definition. it 
even has an optional document feeder. 

Both models su leading DTP and 
OCR software like Pa , Ventul 
lisher,Spot and Advartex Ad the FX-RS5OS 
comes with Scan-Do Software running under 
the Microsoft Windows Environment. 

The Panasonic FX-RS505 & FX-RS505 
Image Scanners. Two ot the best values 
in Desktop Publishing. And two of the many 
ways we're making our name feit around the 
office, today. 

For the name of your nearest dealer, 
call toll-free 1-800-PIC-8086. 


The following are trademarks of thei respective 
: Aldus Corp., Ventura 
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No matter which 
of these modes you use, 


40-column CGA Text 
40-column EGA Text 
40-column VGA Text 
80-column CGA Text 
80-column EGA Text 
80-column VGA Text 
Lo-res CGA Graphics 
Hi-res CGA Graphics 
MDA Monochrome Text 
80-column VGA Monochrome Text 
Lo-res MCGA Graphics 
Lo-res VGA Graphics 
Med-res VGA Graphics 
EGA Monochrome Graphics 
Hi-res EGA Graphics 
Hi-res MCGA Graphics 
Hi-res VGA Graphics 


we have 
the VGA display for it. 


Magnavox introduces two new Professional 400 for text, and 640 x 480 in 256 colors for graphics. 
Series displays that are fully compatible with all Both displays have a 14” CRT, versus the 12” 
17 VGA modes—both designed with the intelligence industry standard. And both come with a built-in 
you've come to expect from Magnavox. tilt/swivel base and are backed by a 2-year limited 
With a VGA display system, you'll get the most — warranty—twice as long as most other brands. 
out of your present software and prepare yourself for At $229 for the 7BM749 paper-white mono- 
graphics environments like Windows 386,0S/2)“and chrome and $649 for the 9CM082 color display, 
Presentation Manager.™ Resolutions include 720x = Magnavox makes VGA displays affordable. 


= MAGNAVOX 


eo raduivesttinalparconall of IM Corp Smart.Very smart. 


© 1905-1988 Show & Tell Systems, Inc. 





® MUSIC SOFTWARE 


With Version 2.0, Cakewalk has added 
a new graphic editing screen that lets you 
use the mouse or cursor keys to insert, de- 
lete, and move notes. To edit note parame- 
ters, you move the cursor over the note and 
hit Ctrl-Enter, popping up a dialog box that 
keeps numerical data accessible without 
cluttering the screen. 

For some reason, the note-on time is 
not included, so while you can edit the note 
position by pushing it around with the cur- 
sor, you have to go to a list display to fine- 
tune note attacks. 

The list display is provided for editing 
events not accessible through the notes 
screen. Although list displays can be awk- 
ward, Cakewalk’ s display has features that 
make it easier to use than many. Note-ons 
and note-offs are combined into one note 
line with time and duration for easy edit- 
ing. Also, you can select any number of 
tracks to be displayed at one time, so it’s 
easy to perform group editing or to line up 
a bass note with a chord on a different 
track. When the cursor is on a note, hitting 
the Spacebar will play that note. 

A remarkably flexible event filter 
makes global editing easy. It lets you se- 
lect MIDI data for alteration by specifying 
ranges of pitch, controller numbers, or any 
other selection criteria; it even lets you use 
wildcards. 

Other notable features include an 
SMPTE clock that you can use with all 
Goto commands, a program to convert 
Cakewalk files to a format readable by Dr. 
T’s The Copyist If notation program, and a 
program to convert Cakewalk’s .WRK 


Cakewalk, Version 2.0 
Twelve Tone Systems 
P.O. Box 226 
Watertown, MA 02272 
(617) 924-7937 
List Price: $150 
Requires: 384K RAM, 
= two disk drives, MIDI in- 
terface, DOS 2.0 or later. 
tn Short: Cakewalk 2.0 is an mexpensive se- 
quencer with 256 tracks and powerful editing 
capability. Not copy protected. 
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files to ASCII. Once your sequence files 
are in ASCII, you can edit them with a 
word processor or write your own pro- 
grams to generate or modify sequences. 
Cakewalk Live, a separate program for 
$99, plays song lists and will even load 
each successive song into memory while 
the current song is still playing, allowing 
you to go from one song to the next with- 
out skipping a beat. 

The addition of the graphic editor is a 
major improvement to Cakewalk. Al- 
though the editor does not offer all the fea- 
tures found in other sequencers, you can 
still do anything you need with little effort. 
It’s amazing that so many features are 
available in such a well-organized pack- 
age, at such a low price. 


Concepts:One 

Concepts:One, Version 1.73, from Midi 
Concepts, is a powerful 32-track sequenc- 
er with many excellent editing options. 
Designed to harness the power of the AT, 
Concepts:One supports up to 1 SMB of ex- 
tended memory on 80286-based ma- 
chines, and up to 8MB of expanded mem- 
ory. That kind of power adds up to a lot of 
notes! 

A Parameters menu allows a high de- 
gree of flexibility in choosing recording 
and playback options. You can record dif- 
ferent sets of tempo changes in real time 
and save them to different tracks; you can 
then select any tempo track to control tem- 
pos for the sequence. A clock showing 
elapsed time in SMPTE format adorns the 
screen, but you can’t select a time to locate 
a position in the sequence. 

The Phrase Editing screen resembles 
Sequencer Plus Mark IIP’'s View screen 
but has some helpful additions. On this 
screen, you can cut and paste sections in- 
volving units as small as '/ss of a beat, a fin- 
er resolution than many sequencers allow. 
You can also store end points for cutting 
and pasting into 16 edit markers for easy 
recall later. When a measure contains 
MIDI data, the box displaying that mea- 
sure gets progressively brighter as it con- 
tains more MIDI data. Besides just looking 
sharp, this helps when you need to figure 
out which track is clogging up the MIDI 
lines. 

An odd quirk of the Phrase screen pro- 





hibits you from changing track mutings ex- 
cept during playback: the muting keys are 
used for other commands when a sequence 
is not playing. Several similar confusing 
keystroke reassignments plague the pro- 
gram. For example, on one screen the 
Home key resets the sequence to the begin- 
ning, as it does on many sequencers. But 
on another screen you have to hit the aster- 
isk to perform this function, since the 
Home key is now being used to send an All 
Notes Off command. Getting around a se- 
quencer is hard enough without such need- 
less confusion. 

The Step screen provides a step record- 
er and event editor on a piano-roll-style 
graphic display. The end points of the 
notes are marked with small vertical lines, 
helping you distinguish between repeated 
notes and long single notes. A big problem 
with playback on this screen is that the mu- 
sic must pause every measure for about 
half a second to redraw the screen. This is 
less of a problem on faster machines but is 
still distracting when you’re playing 
through an entire sequence looking for 
mistakes. 

Concepts:One offers other features be- 
sides simple sequencing functions. You 
can record system-exclusive data, includ- 
ing data entered in hex format, and send it 
out before and during sequences. An ex- 
tensive live-songlist facility is also includ- 
ed for playing a series of sequences. 

MIDI Concepts has chosen to empha- 
size the special features of Concepts:One 
to such an extent that the first-time user 
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Concepts:One, 
Version 1.73A 
Midi Concepts Inc. 
7657 Winnetka Ave. , 
#327 
Canoga Park, CA 91306 
wid (800) 451-7973 
(818) 842-0409 
List Price: 3445 
Requires: 640K RAM, MIDI interface. 
DOS 2.1 of later. 
tn Short: Concepts:One is an option-packed 
32-track sequencer with excellent global edit- 
ing. Copy protected. 
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SLES US 


Carbon Copy Plus can double your productivity—just ask our users! 


“Like many other business professionals, 

I had a problem. How to expand my prop- 
erty management business and still keep 
overhead low and service quality high. 


“T found the answer in Carbon Copy Plus, 
the leader in remote control software. By 
placing a PC with my property manage- 
ment software and Carbon Copy Plus at 
each property, I can remotely manage the 
maintenance, marketing and financial 
status of each rental unit. I train my on- 
site property managers, update policy and 
procedure manuals and integrate reports 
for property owners. And I do all of this 
reliably and with complete control— 
without ever leaving my office!” 


Be in two places—at one time! 


Like Steve Woolstenhulme, thousands of 
satisfied users have turned to Carbon Copy 





A separate Carbon Copy Plus is required for each location 
Carbon Copy Plus ts 4 trademark of Meridian Technology 


‘Carbon Copy Plus 
makes traning 
a breeze and 


hundreds of trips 
lo properties ' 


Stephen L. Woolstenhulme, 
Parkway Property Management, 
Dallas, TX 


Plus. Working over ordinary phone lines 
and in conjunction with most DOS ap- 
plication programs, Carbon Copy Plus 
links two PCs, including their keyboards, 
disks and screens. The linked PCs act 
as one, making it easy to give effective 
product demonstrations, support remote 
customers or train new users—at the 
touch of a key! 


Join the Crowd 


Call us today for more information. Ask 
us about Carbon Copy Plus’ remote con- 
trol capabilities. And don't forget our 
other communications features, includ- Oo 
ing terminal emulation, file transfer, 
remote graphics support and much 
more. As Steve found out, it may 

be one of the most productive 

calls you'll ever make. 


MERIDIAN TECHNOLOGY INCIIIIIT 


A SUBSIDIARY OF MICROCOM 
Suite 100 Irvine, CA 92714 (714) 261-1199 
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Clock pulses per quarter note Clock 
pulses are the smallest division of time 
for sequencers. A large number of pulses 
per quarter note helps a sequencer record 
timing information more accurately, but 
the recorded sequence thus uses more 
memory. Some sequencers offer options 
for this feature. 

Continuous controllers In addition to 
key motion, MIDI can communicate the 
movement of sliders, wheels, and foot 
pedals. When the position of a slider or 
any other ‘‘continuous controller’ is 
changed, its position is sent via MIDI on 
a scale of 0 to 127. A popular feature 
called aftertouch senses how far you've 
pressed a key after its initial attack, al- 
lowing you to control vibrato or other 
sound qualities while your hands are still 
on the keyboard. The pitch-bend wheel is 
a special controller that you can push to 
bend the pitch of the notes you are play- 
ing up or down. Usually measured be- 
tween 0 and 127, the pitch range can op- 
tionally be measured on a scale from 0 to 
16,383 (16K). 


PC A Simple MIDI Setup 


He tion, the keyboard Is 
used as a MIDI controller, sending data 
from its MIDI Out port to the computer's 
MIDI interface. Sequencer software then 
records the information. When the 
sequencer plays the information back, it 
sends data to the keyboard's MIDI In port 
to control the keyboard's synthesizer. 
Because a given synthesizer produces a 
limited range of timbres and a limited 
number of simultaneous pitches, adding 
synthesizers increases the available tonal 
palette; hence the attachment of an 
expander module—a synthesizer without 
a keyboard, which can be controlled 
through MIDI. MIDI data is sent from the 
computer to the expander module via the 
keyboard's MIDI Thru port. Notice that 
sound comes from the audio outputs, not 


from any MIDI ports. 





A MIDI VOCABULARY 


Event editing Part of the power of se- 
quencers is their ability to allow editing 
of the smallest details of music. The three 
most common ways they display notes 
and other MIDI events for editing are: (1) 
traditional music notation, (2) graphic 
notation (usually a bar graph in the style 
of a player piano roll, with time running 
from left to right and pitch running up 
and down), or (3) a list of MIDI events, 
their timings, and their parameters. 

The way individual events are edited 
determines much of a program’s style. It 
should be equally easy to make large and 
small changes to one event. Graphic or 
music notation displays have a command 
for moving quickly from event to event 
in order to avoid overuse of cursor keys; 
mouse support helps. List displays may 
be simple and accurate, but they consist 
of long streams of numbers and abbrevia- 
tions that don’t communicate musical 
gestures intuitively. 

Global editing Like database programs, 
sequencers offer many ways to search 
through and modify (global edit) MIDI 





































data. The primary criteria used are track 
number and location in time. Sequencers 
can usually copy and cut sections of 
tracks to buffers and paste them into oth- 
er parts of the track and other tracks. 
They should also be able to merge tracks 
together, or divide them, through various 
means, including searching by MIDI 
channel; searching within a specified 
range of pitch, velocity, or duration; or 
searching by controller type. 

The most-necessary global edits are 
transposing pitch, converting MIDI 
channels, and changing tempo within a 
sequence. It is important to be able to 
change tempos suddenly or to accelerate 
and decelerate at any desired rate. The 
speed of response to MIDI data changes 
from instrument to instrament and from 
sound to sound, so it’s important to be 
able to slide one track ahead or behind 

| another by one or more clock pulses to 
| compensate. When looking at a sequenc- 
er, it’s also important to consider how 
data can be changed globally. Can you 
add a constant to all values of a certain 
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A Complex MIDI Setup 


MIDI switch box controls the configu- | Bamana 


ration of this version of a complex 
MID! setup. MIDI ins and MIDI Outs can 
be connected In any combination. A guitar 
MIDI controller and a keyboard synthe- 
sizer are connected to function as 


controllers. The keyboard, an expander 
module, and a drum machine are 
connected to receive MIDI data. 


type, multiply their values by a percent- 
age, or scale values from one value to an- 
other over time? 

Key velocity Like pianos, many key- 
board synthesizers respond to how hard 
you hit each key, which affects the 
sound’s loudness, brightness, and many 
other characteristics. Actually, pianos 
and synthesizers are not responding to 
the force of hitting the keys but to the 
speed. MIDI keyboards that detect the 
velocity with which you hit the keys send 
out a key-velocity message, saying how 
fast each key was hit on a scale of 0 to 
127. Depending on the MIDI controller, 
key velocity might reflect other informa- 
tion, such as how fast you hit a drum pad 
or a guitar string. The MIDI Specifica- 
tion allows keyboards to send the veloci- 





MIDI In 





ty of key releases as well, though few 
synthesizers respond to this information. 
Looping For music that requires exact 
repetition, sequencers often have the 
ability to loop sections of a track or se- 
quence a given number of times. This fits 
the way much popular music is struc- 
tured, and it saves memory, since one 
loop command replaces large amounts of 
MIDI data. 

MIDI channel An identification stamp 
put on most MIDI messages. MIDI in- 
struments can be set to send or respond to 
messages on any of the 16 MIDI chan- 
nels, or occasionally on all of them. Con- 
sider two synthesizers connected to a 
computer sequencer. If a keyboard syn- 
thesizer is set to respond to MIDI channel 
I and a synthesizer expander module is 


MID! Out 




























set to respond to MIDI channel 2, even 
though both synthesizers receive the 
same MIDI data from the sequencer, 
they respond only to the data stamped 
with their respective MIDI channels. A 
helpful analogy is that of television, 
which displays only the channel you 
have selected despite the fact that it is re- 
ceiving all channels. Some MIDI mes- 
sages are sent without MIDI channel as- 
signment. 

MIDI Time Code (MTC) A new MIDI 
synchronizing system similar to 
SMPTE. Several hardware interfaces 
have been made that translate MTC, but 
none of the sequencers reviewed here 
recognize it. See SMPTE. 

Playback options Sequencers allow 
you to decide how a sequence will be 
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played back. Every sequencer lets you 
change playback speed before and during 
playback, but you may also want to ex- 
iment in other ways with the play- 
back—without having to edit tracks. 
You can mute tracks, for instance, to 
hear other tracks by themselves. Some 
sequencers have a “‘solo”’ function that 
allows you to listen to just one track, 
muting all the others. You can also trans- 
pose a track, change MIDI channels, add 
an offset to key velocity, or do a simple 
quantizing operation just for playback, 
without affecting the track data. The abil- 
| ity to change these options during play- 
back encourages creative experimenta- 
tion and can save editing time. 
| Punch in/out Punching in is a technique 
. used with analog tape recorders that lets 
_ you fix mistakes in a track by rerecording 
just a section of the track. A sequencer 
with a punch-in feature plays back a se- 
quence and lets you start recording 
(punch in) just before the mistake and 
stop recording (punch out) immediately 
afterward. With a manual punch, you hit 
a key on the computer to start and stop 
the punches; with automatic, you can set 
the punch-in and -out times prior to re- 
cording. Punch-in times should be al- 
lowed in units smaller than measures and 
beats; mistakes rarely occur on the beat. 
Quantization Musicians never play ex- 
actly synchronized with each other, not 
to mention with a computer. Quantizing 
automatically corrects rhythms, round- 
ing them off to the nearest 16th note, 8th 
note, or whatever rhythmic value you 
specify. There are several ways to quan- 
tize. The most basic is quantizing the 





timing of attacks (note-ons); alternative | 


methods include shifting release times 
(note-offs) to preserve durations when at- 
tacks are quantized, and quantizing the 
releases. You may also want the option 
to quantize in complicated divisions of 
the beat (tuplets) or to specify quantiza- 
tion in terms of clock pulses. 
Quantizing, however, can make mu- 
sic sound excessively mechanical. While 
‘‘perfectly’’ synchronized parts may be 





desirable for some music, the human 
stretching and compressing of rhythm of- 
ten plays a large part in the expressive- 
ness of music. Some sequencers have a 
percent quantize feature, in which a track 
of music may be quantized by a percent- 
age to move the notes closer to the beats 
but also to leave enough inaccuracy to let 
the music breathe. 

Sequencer tracks Sequencer tracks are 
reasonably analogous to a track ona mul- 
titrack tape deck. With the latter, tracks 
can be recorded one at a time, and the 
player can hear the tracks previously re- 
corded while recording each new track. 
On sequencers, you can record tracks the 
same way, except that the sequencer is 
recording MIDI events, not sound. Each 
MIDI event is stamped with the time re- 
ceived and stored. On most sequencers, 
you can give that track a name to help 
you remember what you played, and you 
then can edit it. 

Most sequencers enable you to 
change the MIDI channel stamped to a 
track of data. As you can see in the dia- 
gram ‘‘A Simple MIDI Setup,” we can 
record the MIDI data from our perfor- 
mance on the keyboard synthesizer onto 
a sequencer track. We can then alter the 
MIDI data so that it is stamped with 
MIDI channel 2 instead of MIDI channel 
1. If the keyboard is set to MIDI channel 
I and the expander module to MIDI 
channel 2, the expander module will now 
play the notes played previously by the 
keyboard. We can record new tracks 
with the keyboard while hearing the pre- 
viously recorded tracks, and any track 
may be set to send on any one or some- 
times several MIDI channels. Converse- 
ly, several tracks may send data on the 
same MIDI channel, allowing one syn- 
thesizer to play many layers of music that 
could not be played by one person. 
SMPTE A time-coding system devel- 
oped by the Society of Motion Picture 
and Television Engineers (SMPTE). 
SMPTE code is usually recorded by a 
special machine on one track of a multi- 
track tape deck to synchronize film with 





music and sound effects. The moment a 
tape starts, a machine that reads SMPTE 


| code knows the location on the tape in 
| hours, minutes, seconds, frames, and 


subframes and can use that information 
to synchronize with projectors, other 
tape decks, or sequencers. 

Song Position Pointer (SPP) A MIDI 
message used for most MIDI synchroni- 
zation. An SPP message gives the loca- 
tion in a MIDI sequence in measures, | 
beats, and subbeats. One sequencer can 
drive a drum machine or another se- 


| quencer by sending an SPP before start- 


ing to play, so that all machines start at 
the same place in the song. Once the song 
position is located, the machines are kept 
in sync by MIDI clock pulses. 

Step recording An easy way for inex- 
perienced keyboard players to enter notes 
into a sequencer. With step recording, 
you set a step size of a quarter note, 
eighth note, or other time value. Notes 
can then be played and recorded one step 
at a time. Hitting the Spacebar or a pedal 
moves the sequencer to the next step, 
where you can play new notes or release 
old ones. A flexible step recorder should 
make it easy to change the step size while 
recording, allow steps of any size down 
to the clock pulse, and allow steps to 
cross beats and measure lines. ! 
Synchronization Most MIDI interfaces 
can send out a sync tone that can be re- | 
corded on tape for synchronizing the se- 
quencer with tape. The usual format is a 
tone that syncs to MIDI clock pulses. 
Additional interfaces may be used for 
synchronizing with MIDI Time Code or 
SMPTE standards. 

System-exclusive data Each synthesiz- 
er manufacturer can designate system- 
exclusive data to control its MIDI instru- 
ments in ways not covered by the MIDI 
Specification. Some sequencers can now 
record and play back system-exclusive 
data at the start or in the middle of a se- 
quence. For example, while loading a se- 
quence, the sequencer can send out patch 
information to each synthesizer. 

—Rick Bassett 
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Compag introduces 
a revolutionary 
new personal computer. 

_ _ With new display technology. 
Breakthrough Pephics technology. 
"Advanced storage technology. 
New expansion technology. 
Innovative modem technology. 

New) keyboggy 














Introducing the new 
COMPAQ SLT/286 Personal Computer. 
The first PC that puts true 
desktop performance in your lap. 
























80C286 microprocessor that 
drives software 20% faster than 
most 10-MHz 80286-based PC's. 
You get the capability to run 
the world's largest library of 
software with MS-DOS* Plus 
Microsoft’ Operating System/2. 
Flexibility is 
built in. You can 
choose a high-speed 
40- or 20-MB fixed 
disk drive to comple- 
ment the standard 
31/2" 1.44-MB disk- 
ette drive. Plus you can 
easily expand the 640K of standard 
memory to 3.6 megabytes internally. 
You'll find our keyboard is just 
your type. It has full-size keys, spaced 
just like the keys on adesktop PC. The 
keyboard is removable, so it adjusts to the way 
you work. You get all 12 function keys and anem- 
bedded numeric keypad. Or if numbers are your 
life, add a separate numeric keypad as an option. 
Other creature comforts are also on board. 
Like an optional internal 2400-baud modem. 
Room for two internal storage devices. Ports for a 
printer, external VGA monitor and other periph- 





Internal 2400-baud 
modem optional 






Its footprint is smail enaugh 
to fit.on an airline tray table 
with room to spare 


function PC this small, 
for compromise. 


erals. You can even add a 12-MHz 
80C287 coprocessor as an option 
to speed number crunching. 

At this point you may be 
thinking that the COMPAQ 
SLT/286 does everything a 
desktop can do. You're right. In 

fact you can even do more at the 
office with its optional Desktop 
Expansion Base. 
Unlike competitive ex- 
pansion units, ours wasn't an 
afterthought. Its integrated design 
gives you two industry-standard 
expansion slots along with duplicate 
interfaces for your pe- 
ripherals. The expansion | 
unit even recharges the 
battery for you. 
Best of all, the 
COMPAQ SLT/286 just snaps right Pe 
into the Desktop Expansion Base. mes 
No cord. No wires. No hassle. haurs of 
With all these innovative fea- =?" 
tures, you can see that the new COMPAQ 
SLT/286 leaves absolutely no room for compro- 
mise. It's simply high-performance personal 
computing in its most concentrated form. 
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Foldout slip-sheet 


1. Open the foldout page 

2. Insert this sheet with 
1, Front side touch!ng the free page 
2. Arrow polnting to the fold 

3. Slice the folded edge 





4. Close the page and slip-sheet 
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When you build a full- 
there's no roo 


Before now, choosing a laptop PC 
meant choosing what you could live 
without. A manageable size. Bat- 
tery. Power. Speed. Screen quality. 
Full-size keys, 

We've changed that, with 
the new COMPAQ SLT/286. It's 
the first laptop from the company 
that set the standard in portable 
computing. And the first laptop 
to give you everything you 
want. Without compromise. 

Creating a new high- 
performance PC this small was 









The COMPAQ SLT/286 snaps into an optional 
Desktop Expansion Base for office use. 


it fits on an airline tray table with 
plenty of room to spare. 

When you're on the road, we 
won't leave you stranded, either. 
The COMPAQ SLT/286 uses inno- 
vative new battery technology 
that gives you over three hours of 
power. The battery is small, so 

carrying a spare is no problem. 
Replacement and recharging 
are fast and easy. 

But what's amazing about 
the battery is everything that 


runs on it. Every component is 


\. 





no small feat. It took a series of : AAAAABRAR AAAS 3 optimized to save battery life. 
engineering breakthroughs to a = , _Soyou can work longer. 

build a smaller laptop thatde- 4 = The COMPAQ SLT/286 
livers the performance of a A removable keyboard offers your fingers fullsize keys, has VGA graphics with 
desktop—on battery power. “ae 640x480 resolution with eight 


From its compact size to its high- 
performance components, you'll see that your 
needs shaped our thinking. 

First of all, we knew 
you wanted to wield a lot 

of power, without throw- 
ing around a lot of weight. 
The new COMPAQ SLT/286 weighs in at just 
14 1b., with a space-saving footprint. That means 





The first laptop from the company 
that set the standard for portable PCS. 


It simply works better. 


shades of gray. New backlit screen technology 
produces text and graphics with 
higher contrast on a 10” di- 
agonal screen. So things 
are easy to read. 

Now let's take 
an inside look. The 
COMPAQ SLT/286 is 
powered by a 12-MHz 





— 

A small wonder Compared to other 

laptops, the COMPAQ SLT/286 gives 
you more PC in less space. 


“2 









We have the world's best handle 
on portable computing. 


Coad — “ satisfaction. And that’s an 
achievement that stands 
unchallenged. 

You'll find that we've 
built these same uncompro- 
mising standards into the 
— new COMPAQ SLT/286. 

To get a handle on more informa- 

Today we offer the world's tion, including a free brochure and the location of 
highest-performing portable personal your nearest Authorized COMPAQ Computer 
computers. COMPAQ products consistently earn Dealer, call 1-800-231-0900. Ask for Operator 71. 
the industry's highest ratings for quality anduser In Canada, 1-800-263-5868, Operator 71. 






ently delivered new 
performance in consistently 
smaller packages. 











COMPAQ" is a trademark of Compaq Remparea Corporation. Microsoft? MS° and MS DOS" are trademarks of Microsoft Corporation _MS° OS/2 1s a product of Microsoft Corporation 
Product names mentioned herein may be trademarks and/or registered trademarks of their respective companies “Registered US Patent and ‘Trademark Office ©1988 Compaq 
Computer Corporation Ail rights tesetved Use of electronic equipment on board commercial aircraft is at the diecretion of each airline 
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may find it difficult to figure out the basics. 
The tutorial helps, but a greater consisten- 
cy in command style would be even more 
helpful. Though the program is unwieldy 
on the surface, there is a lot of power un- 
demeath. We look forward to seeing Ver- 
sion 2.0. 


Forte II 


LTA Productions’ Forte ii is a compre- 
hensive, multipurpose 32-track sequencer. 
Despite the wide variety of functions it of- 
fers, Forte i] remains easy to use, thanks to 
detailed context-sensitive help. 

Forte II's Track screen displays 16 
tracks at a time and allows you to change 
mutings, velocity offsets, and MIDI chan- 
nels before or during playback. Each take 
is saved in a recording buffer, so you don't 
have to decide which track to use until after 
you've finished recording. And the pro- 
gram asks for confirmation before over- 
writing a track with a new take. The 
punch-in facility is particularly versatile, 
offering the options of comparing takes 
and saving separate takes on different 
tracks. 

The Global screen displays measures in 
small boxes for cut-and-paste operations, 
in a manner similar to Sequencer Plus | 
Mark III's View screen. The Edit screen is 
a piano-roll-style graphic event editor with 
a condensed but clear display that leaves 
room for all note parameters and MIDI 
events. You can display 2’ octaves of 
music at a time in the Edit screen—a wider 
range than offered by any other sequenc- 
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Forte ll 

LTA Productions 

P.O. Box 6623 

Hamden, CT 06517 
(203) 787-9857 

List Price: $250 
Requires; 384K RAM, 
MIDI interface. DOS 2.0 


FORTE 





or later. 

tn Short: Forte H is a 32-track sequencer 
that can handle complex music with ease. It 
includes innovative editing and looping capa- 
bilities. Copy protected. 
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ers, except Personal Composer System/2 | and an algorithmic sequence generator 


and The 48-Track PC, both of which make 


use of a graphics card. You also have ac- | 


cess to eight buffers, which can store 
tracks of any length, from both the Global 
and Edit screens. This makes for extreme- 


ly flexible editing. You can even name | 


each buffer—a nice touch. 

The Edit screen’s Block/Buffer mode 
provides a detailed way of defining buffers 
for filtering and other transformations. 
You can define a buffer to hold whatever 
lies between any two clock pulses, or you 
can define it by pitch class, pitch and regis- 
ter, controller types, or MIDI channels. 
Special types of filtering capabilities let 
you perform such functions as converting 
controllers (for example, changing modu- 
lation-wheel data to aftertouch data). You 
can also thin out the number of controllers 
by a percentage you specify—a great way 
to help prevent MID! data flow overload. 

Forte I’s Pattem mode sets it apart 
from all other sequencers reviewed here. 
As in Texture’s Link mode, you can set 
patterns to loop a given number of times in 


a sequence. However, Forte Il allows cach | 


track to loop independently. And you can 
specify points to begin and end a loop (to 
the nearest 16th note), the number of 


loops, transposition, and velocity offset. | 


This feature is great for experimenting 
with overlapping loops and developing 
complex polyrhythms. 

Much of Forte I's power comes from a 
reinterpretation of standard sequencing 
techniques. For example, you can define 
quantization in clock pulses independently 
of the beat. This approach is also a draw- 
back, since it makes some features diffi- 
cult to use at first and requires extra key- 
strokes. A macro facility is provided to 
help in this respect. The program also pro- 
vides for setting and saving SMPTE cue 
points, and it can convert between them 
and Song Position Pointers. 

Forte ils looping feature, system- 
exclusive recording, SMPTE conversion 
facility, and powerful filtering and editing 
make it an impressive package at a very 
reasonable price. It includes a simple live 


songlist function for automatically playing | 


a series of sequences—a facility that most 
sequencers in this price range offer only as 
an add-on. LTA Productions also makes a 
drum-machine programmer called Fwap! 








called Genie, both of which are compatible 
with Forte H sequencer files. 


The 48-Track PC 


The 48-Track PC combines innovative 
editing power with a comfortable environ- 
ment: the main screen, which looks like a 
hybrid mixing board and tape deck, should 
make the user feel right at home. The pro- 
gram works well with a mouse—you can 
choose options by pointing and clicking on 
pull-down menus—but we were able to 
teach every command easily without a 
mouse, as well. 

You can quantize attacks and releases, 
specifying any number of subdivisions of 
the beat up to 1,000, presumably interpo- 
lated to the nearest clock pulse. A feature 
called **smart’’ quantization moves notes 
50 percent closer to the quantizing unit, to 
increase rhythmic accuracy while main- 
taining some of the human flexibility of the 
music. This is a good feature, but it could 
be improved by allowing you to specify 
any percentage. 

The 48-Track PC offers several original 
ways of solving timing dilemmas. If you 
get out of syne with the metronome while 
recording an otherwise great track, The 48- 
Track PC lets you salvage the part. With 
the Place Beats command, you can listen 
to your track and hit the Spacebar at the 
points where you would like the beats to 
occur, aS opposed to where they actually 
occurred when you recorded the track. The 
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The 48-Track PC, 
Version 3.0j 
.| Robert Keller 

2920 Jefferson 

Eugene, OR 97405 

(503) 485-348] 

List Price: $259 

Requires: 256K RAM, 
two disk drives, MIDI interface, DOS 2.0 or 
later. 
In Short: The 48-Track PC, Version 3.0). is 
a fnendly tape recorder—style interface ina 
sequencer with powerful graphic editing and 
tempo manipulation, Copy protected. 
CIRCLE 670 ON READER SERVICE CARD 
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timing of the track is then stretched or 
compressed to fit the new beats. You can 
also use the pitch wheel to record tempo 
changes while listening to your sequence. 

The SMPTE tempo scaling system can 
save a lot of calculation during film work. 
You can set markers to two spots in your 
sequence and assign each of them SMPTE 
times. The sequence will then be stretched 
or compressed to fit those times, scaling all 
tempo changes proportionally. 

Another unique strength of The 48- 
Track PC is the graphic display. Notes are 
represented in piano-roll-style, with a pic- 
ture of piano keys running up the left side 
of the screen. When you play a sequence, 
X’s on the keyboard indicate which notes 
are being sounded. The best thing about 
this is that you can control key velocity, or 
any continuous controllers, by drawing 
curves with a mouse or arrow keys. 

An excellent zoom feature lets you 
view up to 53 bars of the sequence at one 
time, but the display doesn’t scroll during 
playback. And the sequencer will play 
only measures shown on the screen, so you 
can’t simultaneously see and hear the 
whole sequence without stopping and 
scrolling manually to each new section. 

A more serious limitation precludes 
you from editing notes in detail on the 
graphics screen; you have to go back into 
text mode, which involves waiting while 
the text program is loaded from disk. This 
is OK for fixing a couple of notes, espe- 
cially with a hard drive, but it could be ex- 
asperating in a long editing session. 

The 48-Track PC combines a simple 
tape deck interface with unique and power- 
ful editing of tempo and continuous con- 
trollers. The 48-Track PC’s clock resolu- 
tion can be set at up to 600 pulses per 
quarter note, far higher than that of any 
other sequencer reviewed here. 

Even though fine-tuned editing could 
be made easier, the other features—in- 
cluding recording while looping and con- 
version of The 48-Track PC files to and 
from ASCII format—make this a versatile 
program. Although it is copy protected, 
we are told that when you register your 
copy, you are sent an unprotected copy. 


Editor's Note: After The 48 Track PC was 
reviewed, Keller Designs announced a 
price change in the package from $259 to 











TAKING 
NOTE OF 
SCREEN 
DESIGN 


The way a MIDI pro- 
gram displays notes, 
tracks, and other mu- 
sic information not 
only gives each pro- 
gram its individual 
character, but is also 
indicative of how 
much editing power 
the program gives 
you. These screens 
are representative of 
the different ways in 
which the sequencers 
and notation packages 
we reviewed display 
music data for edit- 
ing. 
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$179. Additionally, the company released 
The 64 Track PC; this $259 product’ s fea- 
tures include a new user interface and in- 
creased MIDI card support. 


Master Tracks PC 


Master Tracks PC, from Passport De- 
signs, is distinguished primarily by a 
friendly user interface and a logical layout. 
Menu options are clear and easily accessi- 
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[rack View Settings 
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Note parameters of Cakewalk may be changed via a pop-up dialog 
box when the cursor lands on a note. Time runs from left to right, 
and pitch is displayed vertically. 





The 48-Track PC’s graphic editor can display pitch and 
continuous-controller data simultaneously. In this picture, the 
horizontal bars represent notes, while the vertical bar graph 
represents pitch-bend information. 


ble, and context-sensitive help is informa- 
tive and to the point. Despite the fact that 
Master Tracks PC has 64 tracks and many 
professional features, it has some surpris- 
ing deficiencies. 

Master Tracks PC is a hybrid of a mod- 
ular sequencer, such as Texture, and a 
Standard tape deck-style sequencer. As 
with Texture, you create songs by record- 
ing multitrack sections (called patterns) 
separately and linking them sequentially 
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may find it difficult to figure out the basics. 
The tutorial helps, but a greater consisten- 
cy in command style would be even more 
helpful. Though the program is unwieldy 
on the surface, there is a lot of power un- 
demeath. We look forward to seeing Ver- 
sion 2.0. 


Forte II 


LTA Productions’ Forte i! is a compre- 
hensive, multipurpose 32-track sequencer. 
Despite the wide variety of functions it of- 
fers, Forte If remains easy to use, thanks to 
detailed context-sensitive help. 

Forte Il’s Track screen displays 16 
tracks at a time and allows you to change 
mutings, velocity offsets, and MIDI chan- 
nels before or during playback. Each take 
is saved in a recording buffer, so you don't 
have to decide which track to use until after 
you’ve finished recording. And the pro- 
gram asks for confirmation before over- 
writing a track with a new take. The 
punch-in facility is particularly versatile, 
offering the options of comparing takes 
and saving separate takes on different 
tracks. 

The Global screen displays measures in 
small boxes for cut-and-paste operations, 
in a manner similar to Sequencer Plus 
Mark IIl’s View screen. The Edit screen is 
a piano-roll-style graphic event editor with 
a condensed but clear display that leaves 
room for all note parameters and MIDI 
events. You can display 2% octaves of 
music at atime in the Edit screen—a wider 
range than offered by any other sequenc- 


iat 
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Forte it 


LTA Productions 

P.O. Box 6623 

Hamden, CT 06517 
(203) 787-9857 

List Price: $250 
Requires: 384K RAM. 
MIDI interface, DOS 2.0 





or later 

tn Shart: Forte i 1s. a 32-track sequencer 
that can handle complex music with ease. It 
includes innovative editing and looping capa- 
bihties. Copy protected. 

CIRCLE 671 ON READER SERVICE CARO 








ers, except Personal Composer System/2 
and The 48-Track PC, both of which make 
use of a graphics card. You also have ac- 
cess to eight buffers, which can store 
tracks of any length, from both the Global 
and Edit screens. This makes for extreme- 
ly flexible editing. You can even name 
each buffer—a nice touch. 

The Edit screen’s Block/Buffer mode 
provides a detailed way of defining buffers 
for filtering and other transformations. 
You can define a buffer to hold whatever 
lies between any two clock pulses, or you 
can define it by pitch class, pitch and regis- 
ter, controller types, or MIDI channels. 
Special types of filtering capabilities let 
you perform such functions as converting 
controllers (for example, changing modu- 
lation-wheel data to aftertouch data). You 
can also thin out the number of controllers 
by a percentage you specify—a great way 
to help prevent MIDI data flow overload. 

Forte II's Pattem mode sets it apart 
from all other sequencers reviewed here. 
As in Texture’s Link mode, you can set 
pattems to loop a given number of times in 
asequence. However, Forte i! allows each 
track to loop independently. And you can 


specify points to begin and end a loop (to | 


the nearest 16th note), the number of 
loops, transposition, and velocity offset. 
This feature is great for experimenting 
with overlapping loops and developing 
complex polyrhythms. 

Much of Forte i!’s power comes from a 


reinterpretation of standard sequencing | 
techniques. For example, you can define | 


quantization in clock pulses independently 
of the beat. This approach is also a draw- 
back, since it makes some features diffi- 
cult to use at first and requires extra key- 
strokes. A macro facility is provided to 
help in this respect. The program also pro- 
vides for setting and saving SMPTE cue 
points, and it can convert between them 
and Song Position Pointers. 

Forte I's looping feature, system- 
exclusive recording, SMPTE conversion 
facility, and powerful filtering and editing 
make it an impressive package at a very 
reasonable price. It includes a simple live 
songlist function for automatically playing 
a series of sequences—a facility that most 
sequencers in this price range offer only as 
an add-on. LTA Productions also makes a 
drum-machine programmer called Fwap! 








and an algorithmic sequence generator 
called Genie, both of which are compatible 
with Forte If sequencer files. 


The 48-Track PC 


The 48-Track PC combines innovative 
editing power with a comfortable environ- 
ment: the main screen, which looks like a 
hybrid mixing board and tape deck, should 
make the user feel right at home. The pro- 
gram works well with a mouse—you can 
choose options by pointing and clicking on 
pull-down menus—but we were able to 
reach every command easily without a 
mouse, as well. 

You can quantize attacks and releases, 
specifying any number of subdivisions of 
the beat up to | ,000, presumably interpo- 
lated to the nearest clock pulse. A feature 
Called ‘‘smart’’ quantization moves notes 
50 percent closer to the quantizing unit, to 
increase rhythmic accuracy while main- 
taining some of the human flexibility of the 
music. This is a good feature, but it could 
be improved by allowing you to specify 
any percentage. 

The 48-Track PC offers several original 
ways of solving timing dilemmas. If you 
get out of sync with the metronome while 
recording an otherwise great track, The 48- 
Track PC lets you salvage the part. With 
the Place Beats command, you can listen 
to your track and hit the Spacebar at the 
points where you would like the beats to 
occur, as opposed to where they actually 
occurred when you recorded the track. The 


FILE 


The 48-Track PC, 

Version 3.0) 

Robert Keller 

2920 Jefferson 

Eugene, OR 97405 

(503) 485-3481 

List Price: $259 

Requires; 256K RAM, 
two disk drives, MIDI interface, DOS 2.0 or 
later. 
In Short: The 48-Track PC, Version 3.0). is 
a friendly tape recorder—style interface in a 
sequencer with powerful graphic editing and 
tempo manipulation. Copy protected. 
CIRCLE 670 ON READER SERVICE CARO 
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You can change tempo, metronome, 
count-in measures, and MIDI Thru in real 
time while playing or recording. Oddly, 
however, when playback is stopped, you 
can’t access the menu that changes these 
parameters during playback; you have to 
escape and call a different menu. A more 
serious limitation precludes you from add- 
ing accelerandos or ritards in the middle of 
a pattem, although you can specify a grad- 
ual change of tempo where patterns meet. 

The looping function is strangely con- 
ceived. In Pattern mode, you can set a pat- 
tern to loop any given number of times, or 
indefinitely until stopped. You cannot set 
begin and end points for the loop; you must 
loop the entire length of the pattern. And 
looping is impossible during recording, so 
you can’t do continuous drum-machine- 
like recording, as you can with Texture or 
The 48-Track PC. In fact, looping is possi- 
ble only when one pattem is playing by it- 
self. 

In the Track Edit screen, you can do 
simple global editing such as copying, 
merging, and erasing tracks. You can also 
quantize attacks (durations are always 
maintained), add an offset to velocity, or 
transpose. You can make these alterations 
between specified begin and end points, 
butincredibiy, there is no easy way to copy 
one section of a track to another, or to do 
any standard cutting and pasting. 

The Step screen is where you do Event 
editing and step recording. This screen 
shows all note data clearly within a small 
space, and it has a nice feature for zooming 
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in and outon the time scale. You can spec- 
ify a step length for inserting notes, but 
only using the more-common beat divi- 
sions. The graphic piano-roll screen shows 
only one octave, from C to C, so if your 
music exceeds these bounds, you must 
continually redraw the screen. And the 
screen does not scroll during playback. 
Master Tracks PC provides clear, easy- 
to-use menus and screen displays. This 
doesn’t make up for its lack of editing 
power, however, especially considering 
the powerful sequencers now available at 
significantly lower prices. If Passport De- 
signs chose to improve the editing fea- 
tures, the program’s clarity of design could 
make this a very attractive sequencer. 














Sequencer Plus Mark III 
Voyetra Technologies’ Sequencer Plus 
Mark Ill is already well known as an ex- 
traordinary sequencer. The new Version 
2.0 release of the package adds many fea- 
tures to its predecessor, while still main- 
taining an admirable balance between edit- 
ing power and straightforward operation. 

Sequencer Plus Mark II's main screen 
displays data for 14 tracks in its defauit set- 
up. Once you get to know the sequencer, 
you can remove the help menus and dis- 
piay up to 22 tracks at a time; an EGA 
monitor will let you push this total to 32 
tracks. From the main screen, you can per- 
form standard track recording or change 
the quantizing and transposition of tracks 
while a sequence is playing. You can also 
modify track offset, MIDI channel assign- 
ment, muting, and soloing, but not during 
playback. 

The View screen displays tracks hori- 
zontally, with dashes representing empty 
measures and boxes representing measures 
containing data. Version 2.0 lets you re- 
cord from this screen, as well as do cutting 
and pasting, global editing, and filtering. 
You just put the cursor on the measure in 
the track where you want to start record- 
ing. This is the simplest and most sensible 
method for recording I’ve seen; why hasn’t 
anyone done it before? 

You can cut and paste multiple tracks 
with the Block option. And the punch-in 
feature lets you compare punches and keep 
partially recorded punches. 

The View screen gives you a Trans- 





























17.) MIDI Sequencing 
Software: 
Summary of Features 


equencing software has 

developed to the point that many 
features are found in aii the 
sequencers we reviewed. Since data 
from continuous controilers, such as 
Aftertouch, can eat up precious 
memory, we were giad to find that ali 
the sequencers allow you to filter out 
such data while you're recording. 

Ail the sequencers can also 
record with automatic punch-in and 
punch-out, though the 
implementation varies quite a bit from 
product to product. And they can all 
merge tracks together, convert MiD1 
channels on a track, and rescale 
velocity through a track. 

Likewise, they can ali send and 
receive song position pointer data, 
though implementations differ, and 
they all have some way to edit 
nonnote MiDi events such as 
program changes and settings of 
continuous controliers. And luckily, aii 
sequencers have some form of on- 
line heip.—Rilck Bassett 
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The Phrase Editing screen for Concepts:One shows each measure 
represented by a box on the right, shaded according to the density 


of MIDI data. 





One of MESA's three screen modes, the Score screen, shows one 
measure at a time and is used for detailed note editing. Function 
key assignments are displayed along the bonom of the screen. 


afterwards. You have the option of repeat- 
ing patterns with different mutings and 
tempos. Unlike Texture, Master Tracks 
PC saves all patterns as separate files that 
you later join together in Song mode. The 
program also allows you to convert an en- 
tire song into a single pattem, which you 
can then link to other patterns. 

This system's advantage over Texture 
is that patterns are not nearly so limited in 
length. The disadvantage is that Master 


Tracks PC stores repeated patterns as cop- 
ied data, not just repeat commands, so a 
song’s length is limited by available RAM, 
unlike the case with Texture. 

The Pattern mode has most of the nec- 
essary recording functions. You can set 
track length before recording if you wish, 
and a punch-in feature lets you specify be- 
gin- and end-recording points. Since the 
punch-in feature doesn’t automatically 
turn off notes that are sounding, you have 


This View screen image from Sequencer Plus Mark II displays a 
block copy being transferred from one group of tracks to another 
later in the piece. 





In Personal Composer System/2’s new Event screen, each color 
represents a different track. A full-four octave range can be shown 
on the screen at one time. 


















to punch in and out during silence so you 
don’t erase the command that terminates 
any notes that are sounding. 

If you want to work on a small section 
of the pattern, you can set begin and end 
points for playback, but there isn’t a Con- 
tinue feature for playback, so you always 
have to start at the preset begin point. An- 
other drawback is that you can only specify 
begin and end points for recording or play- 
back to the nearest beat. 
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You can change tempo, metronome, | in and out on the time scale. You can spec- 
count-in measures, and MIDI Thru in real | ify a step length for inserting notes, but 
time while playing or recording. Oddly, | only using the more-common beat divi- 
however, when playback is stopped, you | sions. The graphic piano-roll screen shows 
can’t access the menu that changes these | only one octave, from C to C, so if your 
parameters during playback; you have to | music exceeds these bounds, you must 
escape and call a different menu. A more | continually redraw the screen. And the 
serious limitation precludes you from add- | screen does not scroll during playback. 

ing accelerandos or ritards in the middle of Master Tracks PC provides clear, easy- 
a pattern, although you can specify a grad- | to-use menus and screen displays. This 
ual change of tempo where patterns meet. | doesn’t make up for its lack of editing 

The looping function is strangely con- | power, however, especially considering 
ceived. In Pattern mode, you can set a pat- | the powerful sequencers now available at 
tern to loop any given number of times, or | significantly lower prices. If Passport De- 
indefinitely until stopped. You cannot set | signs chose to improve the editing fea- 
begin and end points for the loop; you must | tures, the program’s clarity of design could 
loop the entire length of the pattern. And | make this a very attractive sequencer. 
looping is impossible during recording, so 
you can’t do continuous drum-machine- 
like recording, as you can with Texture or Sequencer Plus Mark III 
The 48-Track PC. In fact, looping is possi- | Voyetra Technologies’ Sequencer Plus 
ble only when one pattem is playing by it- | Mark JI/ is already well known as an ex- 
self. traordinary sequencer. The new Version 

In the Track Edit screen, you can do | 2.0 release of the package adds many fea- 
simple global editing such as copying, | tures to its predecessor, while still main- 
merging, and erasing tracks. You can also | taining an admirable balance between edit- 
quantize attacks (durations are always | ing power and straightforward operation. 
maintained), add an offset to velocity, or Sequencer Plus Mark III's main screen 
transpose. You can make these alterations | displays data for 14 tracks in its default set- 
between specified begin and end points, | up. Once you get to know the sequencer, 
but incredibly, there is no easy way to copy | you can remove the help menus and dis- 
one section of a track to another, or to do | play up to 22 tracks at a time; an EGA 
any standard cutting and pasting. monitor will let you push this total to 32 

The Step screen is where you do Event | tracks. From the main screen, you can per- 
editing and step recording. This screen | form standard track recording or change 
shows all note data clearly within a small | the quantizing and transposition of tracks 
space, and it has a nice feature for zooming | while a sequence is playing. You can also 

modify track offset, MIDI channel assign- 
ment, muting, and soloing, but not during 
playback. 

The View screen displays tracks hori- 
| zontally, with dashes representing empty 
measures and boxes representing measures 
containing data. Version 2.0 lets you re- 
cord from this screen, as well as do cutting 
and pasting, global editing, and filtering. 
You just put the cursor on the measure in 
the track where you want to start record- 
ing. This is the simplest and most sensible 
method for recording I've seen; why hasn't 
anyone done it before? 

You can cut and paste multiple tracks 
with the Block option. And the punch-in 
feature lets you compare punches and keep 
partially recorded punches. 

The View screen gives you a Trans- 
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* Summary of Features 
(Products listed in ascending 
price order by category) 


equencing software has 

developed to the point that many 
features are found in all the 
sequencers we reviewed. Since data 
from continuous controllers, such as 
Aftertouch, can eat up precious 
memory, we were glad to find that all 
the sequencers allow you to filter out 
such data while you're recording. 

All the sequencers can also 
record with automatic punch-in and 
punch-out, though the 
implementation varies quite a bit from 
product to product. And they can all 
merge tracks together, convert MIDI 
channels on a track, and rescale 
velocity through a track. 

Likewise, they can all send and 
receive song position pointer data, 
though implementations differ, and 
they all have some way to edit 
nonnote MIDI events such as 
program changes and settings of 
continuous controllers. And luckily, all 
sequencers have some form of on- 
line help.—Rick Bassett 
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Master Tracks PC 
Passport Designs Inc. 
625 Miramontes St. 
Half Moon Bay, CA 
94019 
(415) 726-0280 
‘| List Price: $395 

<==) Requires: 512K RAM. 
MIDI Interface, DOS 2.1 or later, 
In Short: Master Tracks PC is a64-track 
sequencer with a friendly menu-based inter- 
face. It combines looping and standard se- 
quencing with some editing limitations. 
Copy protected. 
CIRCLE 669 ON READER SERVICE CARD 
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our pick of the crop. 


Software Publishing ... NCP 
Professional Plan 1.01............... $63. 
OPFS:First Publisher2.0 ............... 79. 
PFS:First Graphics 1.0.............0.. 95. 
WPFS:First Choice 3.0..............006 99. 
Professional Wnte2.0 ............... 125. 
Protessional File2.0................. 189. 
@Harvard Graphics 2.1 ............... 309. 
@Harvard Graphics Accessories ......... call 
@Harvard Project Manager3.0 ......... 439. 

Stone & Assoc. ... NCP (reqs. graph. ae 

My Letters, Numbers, Words (ages 2 to 6). . 

Bee Stuff (eges 2 to6)............04.. ag 

«oe NCOP 

tae pt LOU Re oer oie greed syaeetnaneenra 59. 
MISWOId 2.058. cess ccs aes ewes 59. 
BQ &AWrite 1.01............6.- 0.0 119. 
@Grandview 1.0..............-....6- ve 


OO & A 3.0 (database, word processor) . . 
@Inbox (E-mail: up to 100 users) 





Breakthrough Timetine 3.0 ........... 
TiMaker ... NCP 

BScrapbook+ ......... 6. eee eee 79, 

®ClickArt Business Imeges ............. 42. 





The XTREE Co. ... NCP 
WXTREE POLO. eee ei ccce ee eens 69. 
TOPS ... NCP 
Flashcard (AppleTalk network card; 
1 year warranty)... 6. ces 169. 
NetPrint 1.08 (shera printers) .......... 119. 
TOPS 20 pais ag sass Saag oo ees wn 119. 
Traveling Software ... NCP 
Battery Watch (3'2" only) ... 6.0.6.0... 27. 
@LAP-LINK Plus 1.0... . 85. 
pe re 99. 


True BASIC, Inc. ... 


NCP 
OTrue BASIC 2.03 (now includes Runtime). . 57. 


BiAlgebra (includes both /& ll) ........... 32. 
Vericomp ... NCP 

@SoftBytes 2.0..................0 008. 35. 

@SoftBytes 3862.53 ........0......0.0. 49. 
WordPerfect Corp. ... NCP 

(WordPerfect Library 2 0 eee ce eis ar ensgaie 69. 

OWordPerfect 5.0.................... 255. 

OWordPerfect Office 1.0............... 269. 
Xerox ... NCP 

@iventure Publisher20 ............... 549. 

RECREATIONAL 

Accolade ... CP (reqs. graphics bra.) 

@Hardball (baseball simulation) .......... 11. 

Glestdrive (oriving simulation) ........... 24. 
Electronic Arts ... CP (reqs. graphics brd.,, a 

OChuck Yeager's Flight Simulator ........ 
Infocom ... NCP 

BZOTK WHOGY <6. et cc esa nnsaeen 33. 
mi a. CP 

OF-15 Strike Eagle (requires CGA) ........ 22. 

OGunship (requires CGA or EGA)......... 32. 


Microsoft ... NCP 
OFlight Simulator 3.0 (reqs. graphics bra.) .. 35. 





PC Connection 
Hardware Speclal 
through November 30, 1988 


Intel ... 5 years 
Inboard 386/PC w/Free Windows/386 


The INTEL Inboard 386/PC will provide 

your PC or XT system with 386 processing 

power and up to 3 Meg of memory 

expansion all in one slot. Best of all, when 

you purchase an Inboard 386/PC during 

the month of November, PC Connection will 

include e FREE copy of Microsoft 

Windows/386 for the Inboard. 

Inboard 386/PC 

* 16 MHz 80386 processor 

© 1 Meg standerd; upgradeable to 2 Meg 

Windows/386 for the Inboard 386/PC 

* Multitasking environment allows you to 
switch between Windows end DOS 
applications 

Inboard 386/PC 1 Meg 

wiFree Windows/386 


Mindscape ... CP 


OBelance of Power (reqs. graphics brd.) ... 30. 

BiDeje Vu (reqs. graphics brd.)........... 30. 
Parior Software ... CP 

OBridge Parlor (best Bridge simulation) .... 49. 
Slerra On-Line ... CP 

@Leisure Suit Larry (requires CGA or EGA)... 25. 

@Space Quest Il (requires CGA or EGA)... . 33. 

King's Quest IV (requires CGA or EGA) ... 33. 

Police Quest (requires CGA or EGA)...... 33. 
Sphere, Inc. ... NCP 

fTetris (addicting mind teaser). .......... 24. 

Falcon (F-16 simulation, reqs. graphics brd.)32. 
Sublogic ... NCP 

OJet 2.1 (requires EGAorCGA).......... 33. 
XOR ... NCP 

ONFL Challenge 20 .................. 69. 

HARDWARE 


Manufacturer's standard limited warranty 
period for items shown is listed after each 
company name. Some products in their line 
may have different warranty periods. 


Alloy ... 1 year 
Tape Systerv/2 (for PS/2 MicroChannel) ... 299 
Retriever/40 (for IBM AT & compatibles)... 349 


1-800/243-8088 


lee o PC Connection 
6 Mill Street 545M 
Ss) Marlow, NH 03456 


603/446-3383 FAX 603/446-7791 
For IBM Personal Computers exclusively. 


AST Research ... 2 yeare 


VOMini2C/S/P ............ ? . $89. 
SixPakPlus 64k C/S/P 
(now upgrades to 576k)........0.... . 129. 


Advantage Premium 512k S/P 
(upgrades to 1 Meg or 2 Meg w/Piggyback) . call 
Advantage 2 512k (for PS/2 Models 50/60). . 


RAMpage Plus 286 512k (lor XT/XT286/AT) . call 
RAMpage! Plus MicroChennel 512k 


(for PS/2 Models 50/60)... 6.06... call 

Amdek ... 90 

LaserDrive-1 (CD-ROM Drive) .......... 629. 

Compucable ... 2 years 

2-Position switch box... 0.2.6... eee eee 29. 

3-Position switch box... 2.6.2... 39. 

Cuesta ... 1 year 

Datasaver 400 Watt (standby power unit) 459. 

Curtis ... lifeti 

ACCESSORIES 

Disk Holder DB-1 (holds 5051/4” oisks)..... 8. 

Printer Stand PS 1.2... 2. Mice ees 18. 

Universal System StandSS-3 ........... 25. 

DS-1 Switch Box (controls 2 printers) ..... . 33. 

CABLES 

Smartmodem-to-PC Cable 9 feet}........ 17. 

Printer-to-IBM cable (9 feel)... 6.0.2... 17, 

SURGE SUPPRESSORS 

Safestnp SP-3 (6 outlets; 7 year wrty) ...... 19. 

Diamond SP-1 (6 outlets)... ............ 29. 

Ruby (6 outlets; EMI/RFI filtered; rl ae 7 

Ruby-Plus (w/FAX & modem protection) . . 

DCA ... 1 year 

Irma 2 (3270 emulation board).......... 729. 

Epson ... 1 year 

We are an euthonzed Epson Service Center. 

FX-850 (80 col, 264 cps, 9pm).......... call 

FX-1050 (136 col, 264 cps, 9pin)........ call 

LQ-500 (80 col, 180 cps, 24 pin)......... call 

LQ-850 printer (80 col, 264 cps, 24 pin). ... call 

LQ-1050 printer (136 col, 264 cps, 24 pin). . call 

LQ-2550 pnnter (136 col, 400 cps, 24 pin). . call 

LX-800 printer (80 col, 180 cps, 9 pin). .... call 

Printer-to-IBM cable (6 feet)... 20.6.6... 15. 

Everex ... 1 year 

1200 Baud Internal Modem ............ 79. 

2400 Baud Internal Modem ........... 149. 

5th Generation ... 1 year 

Logical Connection 256k ............. 449 

Logical Connection 512k.............. 499. 

Hayes ... 2 

Smartmodem 1200 ...........-.005. 299. 

Smartmodem 1200B (with Smartcom Ii)... 299. 

pall oo (no software)....... 265. 
sayeW ysigeysts sausameete s,s: ie, 

Satan 34008 (with Smartcom Ii). . 

Hercules ... 2 yeare 

Graphics Card Plus.................. 189. - 

Network Card Plus (with TOPS DOS) ... . . 339. 

Intel ... 5 yeare 

2400B Modem 2 (intemal modem for PS/2 

Models 50/60/80) ................... 279. 
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Let your PU shop from 


0 32" format availabia from ua. Specity 
when ordering. 

© package includee both 51/4” end 31/2” 
disks. 


B32” format avellebia from manufacturer 
by request. Call us for detalls. 
CP—copy: protected, NCP—not copy: protected. 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our eds are current et press 
time. 


Aldua ... NCP 
OPageMaker3.0..... 0.6.0. ...-..00- 
Alpha Software ... NCP 
BiAlphaworks 1.0 (integrated package)... . 
OALPHAsthree 1.0 (083 file compatible). . 
American Small Business Computers 
ODesign CAD 3.0 (NCP).......... 
DDesign CAD 3D 1.1(NCP)....... 
Application Techniques ... 
Pizazz Plus 
Ashton-Tate ... NCP 








PC Connection 
Software Special 
through November 30, 1988 


MECA ... CP 


DManaging Your Money 4.0 


Have you ever had e question regarding 
mortgaga refinancing, college plenning, or 
retirement? ll so, Menaging Your Money 
can help. Managing Your Money can do the 
easy stuff like provida a complete 
checkbook end budget program, help in 
tax planning, track your net worth, or 
evaluate your lamily's lifa insurance. It can 
also do the not-so-easy stuff, too, like 
recording, coding, and analyzing 
investmants, tallying realized and unrealized 
gains and losses, suggesting tax strategies, 
printing Schedule D, end mora. Eithar way, 
Managing Your Money is a lot of program 
for a little investment. 


Menaging Your Money 4.0 


Micro Logic ... NCP 
Diformado 1:8: 22. te : 
Microlytics ... NCP 
OGofer 1.0 (text retrieval system) 
DWordfinder 4.0 (electronic thesaurus) 
MicroPro ... NCP 
OWordStar Professional Release5....... 259. 
OWordStar 2000 Plus Rel. 3 (Persone/ Ed.) 259. 
Microrim ... NCP 





BR:BASE lor DOS (version 2.1) ......... 449. 
Microsoft ... NCP 
OLearmng DOS (for any DOS version) ..... 35. 
OWindows 286 2.1................0.. 69. 
Windows 286 2.1 wiMouse........... 145. 
BIWorksi05. crite ete sec seca 99. 
WWindows 386 2.1................0. 129. 
Bookshelf 1.0 w/Amdek Laser Drive .... 799. 
Programmers Librery (CD-ROM)....... 269. 
TSWOTHA IO issn sys ee eee 209. 
Excel 2.1 (requires 80286/80386 CPU) .. 319. 
OQuick BASIC 4.0...0.......0 00.0000, 69. 
EIGQICK CON AR ek eee iv aeerae 69. 
BMacroAssemblar6.0 ................ 99. 
@CCompiler5.1.................0.. 299. 


Nantucket Software ... NCP 


DOGBASE WI Plus 1.1............. . call Clipper (Summer ‘87, dB3 Pius compiler) 429. 
MuitiMete Advantage I11.0 ..... my... 299. Sth Generation ... NCP New England Software ... NCP 
OFramework |W... ee 479. Fastbeck Plus2.01.. -.............. 99. Graph-in-the-Box Release 2............ 75. 
Best Progrema ... NCP Fox Software ... NCP Nolo Press ... NCP 
OLabel Master 3.1 (mailing label program). . 29. Foxbase Plus2.1................00. 209. OWillMaker3.0 . Smear erties 35. 
Bioc Pubilahing ... NCP Funk Software ... NCP North Edge Software . we NCP 
DFormTool2.01 wee ee eee 55. OSideways3.21 (creates wide printouts).... 42. OTimeslips (13.3 both Seo Be Aen eee 119. 
Borland international ... NCP [Worksheet Utlities 1.0 (1-2-3 utilities) ..... 59. Owl international ... NCP 
DBrbo BASIC TT icc k pe wees 67. Generel information ... NCP OGuide2.0.. pag... SAS... 143. 
OSuperkey 1.1............ ... 67 OHotLine Two. he sith gin ee 57. Paperback Software ... NCP 
Ellirbo 2:0) errr ecicdetsteece 95. Generic Software ... NCP OVP-Planner Plus2.0................. 145. 
DTurbo Pascal6.0................000- 95. GenercCADD Level3 1.05... 109. OVP-Expertt2.0....0......... 0.0... 145. 
OTurbo Assembler & Debugger 1.0....... 95. ODotPiot3.0......0y.. ee. see ess 35. Paul Mace ... NCP 
Reflex tel oon tens tnees senate 3 ss seve vee 99. Hervard Associetee . . NCP OH/Test-H/Format 2.0 (hard-disk tools)... . . 49. 
(O]=0 eyo Memes cre.cieas eecreace rete rarer 99. PC LOGO210 Pit ee heed 89. Mace Utilities 4.1 (DOS utilities)......... 55. 
WSidekick Plus1.0....... .......0.06 129 Hayes ... NCP Personal Support Group ... NCP 
BISPNO... . Savemt cme an: 129. OSmartcomil3.o... ....... . 89. Olightring 4.80. . ft 4) comers 57. 
Quattro 1.0 wSQZ!Plus1.0........... 159. Hligreeve Software ... NCP Mucid 3-D 1:22 Oe... ee tedbe nega es 89. 
WiParedox2'0. oo yeas cece ee reen dees call OHyperACCESS33.... a St eer 89. Personics ... NCP 
Broderbund ... CP individual Software ... NCP BSmartNotes2.0........... a Eee 49. 
OPrint Shop 2.41 (includes Graph 1)....... 39 = Typing InstructorEncore ............. 26. @SeeMORE1.0...... 0.0... 22... 49. 
OMemory Mate3.01(NCP).. 0. ...... 45. OProfessor DOS (with Smariquida)........ 33. G@BASE 11.600. e ce eee ee 119. 
Computer Associates ... "NCP 101 Mecros lor: Peter Norton ... NCP 
WSuperCele 41.1 ........ oe. 299 1-2-3 dBASE III Plus WordPerfect Norton Commender 2.0 .............. 45. 
Core Intarnational ... NCP EXCOM Cor ration siacntirters emanate each42, Advanced Utilittles4.5............0... 79. 
OCorefast2.0............ 2. 99. intuit ... NCP Dan Bneklin's Demo Program2......... 99. 
Crosstaik Communicationa . . NCP QQuicken2.0..-....4e4 secre ees 35. Quarterdeck ... NCP 
OCrosstalkXVI3.61... 9 ...... 2k. 95 Javelin Sottware tee NCP DDESOView 2.2... 0. eee 73 
OCrosstalk MK.4 1 0. sae 124. OJavelinPlus2.02................ . 249 DExpanded Memory Manager4.1........ 39. 
Dec Software ... NCP Lotua ... NCP Revolution Software ... NCP 
ODac-Easy Peyroll3.0. . 59. HAganda 1. 0. ‘ 289. Cruise Control3.02.....0.......0 0... 39. 
ODac-Easy Light 1.0......... 45. 01-2-32.01 (now not copy: protected) ae call Simon & Schuster ... NCP 
ODac-Easy Accourtting 3.0 .... 59. OSymphony . ae sie . call OTypingTutorlv......... Su AS ea eet 33. 
ODac-Easy Bonus Pak 3.0 115. MECA . . CP New World Wrtar 7.0.0.0... 65. 
Digital Research ... NCP DManaging Your Money 4.0.. ....... special Softlogic Solutiona ... NCP 
OGem Draw Plus2.01.......... ... 189. Meridien Technology ... NCP OSoftwara Carousel 2.02...... ..0..... 49. 
OGem Desktop Publisher 1.1....... 179. OCarbonCopyPlus5.0.... =. ..... 115. ODisk Optimizer 4.01 (w/Data Guardian) ... 45. 
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PC Polish. 


Rise and Shine. the power and performance of every product we peddle. 
So, next time your PC starts to lose its luster, give us a 


(Or, the incredible brightness of PCs). 
ack when the IBM-PC was still a gleam in some call. Remember, we have a special crew of technical 
B engineer's eye, the inhabitants of Marlow, NH titans to give customers toll-free support. They've ex- 
(pop. 555) already knew the value of getting a plored the pinnacles and perimeters of printer perform- 
glow on. Nothing like a little luminosity to brighten up ance. They can clarify the most convoluted cable 
your day. So, whether we're polishing the pick of our connections. Rumor has it, they even know who put the 
local crop, buffing the bumpers on our buggies and RAM in the Ram-a-lam-a-ding-dong. 
bikes, or preparing your peripheral for packaging, we ; 
make sure that everything we do radiates perfection. What's this about free macs? ; 
ineideranciony) At PC Connection we know that all that glitters need not 
be sold. Some of it should be given away. Like this 
Get some sheen in your machine. month’s delicious offer. An assortment of premium macs 
Over the years, PC owners of every and other apples from nearby glitzy 
persuasion (PC, XT, AT, PS/2) have ” groves, packed in a classy, made- 
taken a shine to the way we do » in-New Hampshire gift crate. It's free 
business here in Marlow. Orders fly with any order of $500 or more 
out with blazing speed. Our product between now and November 30. 


ads dazzle with details about copy Just call 1-800/243-8088 or 
protection and warranties. And 1-603/446-3383, M-F 9:00 to 9:00; 
every sales rep is primed with a Saturday to 5:30. If you're planning 


profusion of particulars pertaining to | to visit please call ahead. 





How about these apples? Packed in an old-style wood 
box with slide cover, featuring our delectable mascot. 
Offer not available to net accounts. Offer good in 
Continental US. ONLY. One per customer. 


For IBM Personal Computers exclusively. 
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READING UP ON MIDI FOR THE NOVICE AND THE PRO 


Ithough the Musical Instrument 

Digital Interface (MIDI) has existed 
for 5 years, until recently it went unno- 
ticed by the PC community. All that has 
changed, and two publishers have taken 
advantage of this phenomenon with ex- 
cellent books that together cover MIDI’s 
entire scope. 

Microsoft Press’s Music Through 
MIDI, by Michael Boom, is destined to 
become the standard text for first-year 
students. It exhaustively details the ins 
and outs of automated music perfor- 

.| mance and composition, offering excel- 
lent diagrams and real examples. Music 
Through MIDI gives the reader an orga- 
nized education on the computerization 
of music at home, in film, at concerts, 
and in the studio. 

Avoiding the hardware favoritism of- 
ten abounding in MIDI books, Music 
Through MIDI runs the gamut from the 
evolution of electronic music to the im- 
plementation of your own home or pro- 
fessional studio system. Even if you end 
up deciding to leave the music up tu the 
pros, this book provides stimulating 
reading on the automation of the other- 


forms function—a flexible global filter 
and editor that’s neatly organized into cate- 
gories of time, pitch, velocity, splitting 
criteria, and random effects. Among its ca- 
pabilities are compression and expansion 
of time, durations, or key velocity; ‘‘har- 
monic’’ transposition and inversion; split- 
ting of tracks according to a note’s dura- 
tion, its pitch, or how close it is to the beat; 
and random fluctuation of pitch, start time, 
duration, or velocity within a specified 
percentage range. Noticeably absent, 
however, are ways of altering continuous 
controllers. 

The Edit screen makes detailed editing 
easy; placing the cursor on a note lets you 
edit its parameters by means of mnemonic 
keystrokes, such as D for duration. Al- 
though the menu is helpful, it can be re- 
moved to display more notes. The actual 
pitch range spanned on the screen is not as 
large as on some sequencers, but the dis- 





wise esoteric field of electronic music. 

If identifying MIDI isn’t enough, 
M&T Publishing’s C Programming for 
MIDI, by Jim Conger, teaches you how 
to control and program the MIDI tele- 
communications process. Written for the 
experienced C programmer, the 200- 
page book is intentionally structured top- 
down, often referring to code or concepts 
introduced in later chapters. This makes 
it necessary to read the book twice, but 
don’t be discouraged: the terse yet com- 
prehensive writings offer a professional 
discourse in manipulating the difficult 
real-time process of the MPU-401 MIDI 
interface. Additionally , the simple expla- 
nations and examples clarify important C 
language topics such as dynamic memo- 
ry allocation, passing pointers to struc- 
tures, and assembly language video or 
V/O calls that many C books manage to 
confuse or ignore. 

C Programming for MIDI is struc- 
tured around the source code examples, 
and $25 for the disk that contains them 
‘prings a Teasondbie savings in time and 
effort. To test the tight and coherent 
code, I compiled and executed every 


play is spacious and easy to use. 
Sequencer Plus Mark Ill’s new 

SMPTE clock allows you to turn on a huge 

SMPTE and beat display that fills the en- 


EDITOR'S 
CHOICE 


td FACT. FILE 


Sequencer Plus Mark 
HIT, Version 2.0 
Voyetra Technologies 
333 Fifth Ave. 
4 Pelham. NY 10803 
(914) 738-4500 
List Price: $495 
Requires: 512K RAM. 
MIDI interface, DOS 2.0 or later. 
In Short: Sequencer Plus is a 64-track se- 
quencer that combines powerful professional 
features with ease of use. Copy protected. 
CIRCLE 666 ON READER SERVICE CARD. 


module—without error on first run— 
with both Microsoft C and Turbo C. In- 
terestingly enough, the code adheres to 
the older K&R style, so you won’t run 
into problems with C compilers that 
don’t fully support ANSI C conventions 
such as function prototyping. 

Taking a little extra time with this 
book will provide you with an excellent 
set of MIDI routines. And it will give you 
the background to write your own MIDI 
applications—without the torture of the | 
MPU-401 technical reference. | 
—Constantine Peters 


Constantine Peters is an EDPisystems 
manager at a Wall Street firm and the 4 
SysOp for the ENIAC bulletin board. | 


List Price: Music Through MIDI, by Michael 
Boom, $19.95. Microsoft Press, 16011 NE 36th 
Way, Box 97017, Redmond, WA 98073-9717. 
© 1987. ISBN 1-55615-026-1. 
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List Price: C Programming for MIDI, by Jim Con- 
ger, $22.95. M&T Publishing Inc., 501 Galveston 
Dr., Redwood City, CA 94063. © 1988. ISBN 0- 
934375-86-0. 
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tire screen with numbers 2 to 3 inches 
high. This could be helpful, for instance, if 
you were conducting an orchestra with the 
sequencer. Unfortunately, the program 
provides no way to jump to a position in 
the sequence according to an SMPTE time 
entered from the computer. 

Sequencer Plus Mark Ill superbly bal- 
ances flexibility and ease of use. Features 
used most often usually require the fewest 
keystrokes, but when more-complex func- 
tions are called for, the extra commands 
are easily executed. If you’re not ready to 
spend $495 for a sequencer, Voyetra also 
offers Sequencer Plus Mark Il and Se- 
quencer Plus Mark I for $295 and $99, re- 
spectively. Both of these products are sim- 


| ilar to the high-end version but with 


relatively limited features. You can up- 
grade to a higher version at a reasonable 
cost, and files are compatible among all 
three versions. 
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Now that the best name in 
CAD 1s this affordable, why 
settle for a generic brand? 


What’s in a name? When it comes to the 
Autodesk name, a lot. In fact, it’s the best- 
selling, most well-respected name in the CAD 
business. There simply is not another company 
with the credentials to make that claim. 

That’s why you shouldn’t settle for any- 
thing less than AutoSketch,° the best way to 
get started in CAD. AutoSketch is the precision 
drawing tool from the Autodesk family of prod- 
ucts. Not only is AucoSketch priced at just 
$79.95,* but unlike some entry-level CAD prod- 
ucts, you don’t have to keep spending more to 
add the features AutoSketch already has. Stan- 
dard features like boxes, circles, stretching, mir- 
roring and rotating—to mathematical precision. 
And advanced CAD capabilities like dynamic 
PAN and ZOOM and automatic dimensioning 
and scaling, in up to 10 working layers. 
sangUIRCLE 166 ON READER SERVICE CARD 


Of course, if you do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD? 

AutoSketch runs on IBM® PC/XT "/AT®and 100% 
compatible computers, and supports IBM’s PS/2.” 

So if you’ re ready for CAD, why not go with the 
name that rates highest among both critics and 
users? Anything else is, well, second-rate. 

To order AutoSketch call 1-800-223-2521. 
For the name of your nearest AutoSketch 


Dealer or for more in- , ; 
formation, call 1-800- i. 5 
445-5415 Ext. 1 or “ ia 
write to AutoSketch, 

2320 Marinship Way, 
Sausalito, CA 94965. 


AUTODESK, INC. 





version (9 hmes faster), requiring a math coprocessor, is available for $99 95. ‘ 
AutoSketch and AutoCAD are registared in the US. Patant and Trademark Office by Autociesk, Inc. IBM and Personal Computer AT are registered trademarks of 
trademarks Machines Corporation. 


international Business Machines Corporation. Parsonal Computer XT and PS/2 are 


of International Business 
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READING UP ON MIDI FOR THE NOVICE AND THE PRO 


Ithough the Musical Instrument 

Digital Interface (MIDI) has existed 
for 5 years, until recently it went unno- 
ticed by the PC community. All that has 
changed, and two publishers have taken 
advantage of this phenomenon with ex- 
cellent books that together cover MIDI’s 
entire : 

Microsoft Press’s Music Through 
MIDI, by Michael Boom, is destined to 
become the standard text for first-year 
students. It exhaustively details the ins 
and outs of automated music perfor- 

.| mance and composition, offering excel- 
lent diagrams and real examples. Music 
Through MIDI gives the reader an orga- 
nized education on the computerization 
of music at home, in film, at concerts, 
and in the studio. 

Avoiding the hardware favoritism of- 
ten abounding in MIDI books, Music 
Through MIDI runs the gamut from the 
evolution of electronic music to the im- 
plementation of your own home or pro- 
fessional studio system. Even if you end 
up deciding to leave the music up to the 
pros, this book provides stimulating 
reading on the automation of the other- 


forms function—a flexible global filter 
and editor that’s neatly organized into cate- 
gories of time, pitch, velocity, splitting 
criteria, and random effects. Among its ca- 
pabilities are compression and expansion 
of time, durations, or key velocity; ‘‘har- 
monic’’ transposition and inversion; split- 
ting of tracks according to a note’s dura- 
tion, its pitch, or how close it is to the beat; 
and random fluctuation of pitch, start time, 
duration, or velocity within a specified 
percentage range. Noticeably absent, 
however, are ways of altering continuous 
controllers. 

The Edit screen makes detailed editing 
easy; placing the cursor on a note lets you 
edit its parameters by means of mnemonic 
keystrokes, such as D for duration. Al- 
though the menu is helpful, it can be re- 
moved to display more notes. The actual 
pitch range spanned on the screen is not as 
large as on some sequencers, but the dis- 


wise esoteric field of electronic music. 

If identifying MIDI isn’t enough, 
M&T Publishing’s C Programming for 
MIDI, by Jim Conger, teaches you how 
to control and program the MIDI tele- 
communications process. Written for the 
experienced C programmer, the 200- 
page book is intentionally structured top- 
down, often referring to code or concepts 
introduced in later chapters. This makes 
it necessary to read the book twice, but 
don’t be discouraged: the terse yet com- 
prehensive writings offer a professional 
discourse in manipulating the difficult 
real-time process of the MPU-40I MIDI 
interface. Additionally, the simple expla- 
nations and examples clarify important C 
language topics such as dynamic memo- 
ty allocation, passing pointers to struc- 
tures, and assembly language video or 
V/O calls that many C books manage to 
confuse or ignore. 

C Programming for MIDI is struc- 
tured around the source code examples, 
and $25 for the disk that contains them 
brings a reasonable savings in time and 
effort. To test the tight and coherent 
code, I compiled and executed every 


play is spacious and easy to use. 
Sequencer Plus Mark Iil’s new 

SMPTE clock allows you to turn on a huge 

SMPTE and beat display that fills the en- 
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Sequencer Plus Mark 
TH, Version 2.0 
Voyetra Technologies 
333 Fifth Ave. 
} Pelham. NY 10803 
(914) 738-4500 
List Price: $495 
Requires: 512K RAM, 
MIDI interface, DOS 2.0 or later. 
In Short: Sequencer Plus is a 64-track se- 
quencer that combines powerful professional 
features with ease of use. Copy protected. 
CIRCLE G68 ONFEADERSERVICECARD 


module—without error on first run— 
with both Microsoft C and Turbo C. In- 
terestingly enough, the code adheres to 
the older K&R style, so you won’t run 
into problems with C compilers that 
don’t fully support ANSI C conventions 
such as function ing. 

Taking a little extra time with this 
book will provide you with an excellent 
set of MIDI routines. And it will give you 
the background to write your own MIDI 
applications—without the torture of the 
MPU-401 technical reference. 
—Constantine Peters 


Constantine Peters is an EDPisystems 
manager at a Wall Street firm and the 
SysOp for the ENIAC bulletin board. 


List Price: Music Through MIDI, by Michael 
Boom, $19.95. Microsoft Press, 16011 NE 36th 
Way, Box 97017, Redmond, WA 98073-9717. 
© 1987. ISBN 1-55615-026-1. 
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List Price: C Programming for MIDI, by Jim Con- 
ger, $22.95. M&T Publishing Inc., 501 Galveston 
Dr., Redwood City, CA 94063. © 1988. ISBN 0- 
934375-86-0. 
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tire screen with numbers 2 to 3 inches 
high. This could be helpful, for instance, if 
you were conducting an orchestra with the 
sequencer. Unfortunately, the program 
provides no way to jump to a position in 
the sequence according to an SMPTE time 
entered from the computer. 

Sequencer Plus Mark Ill superbly bal- 
ances flexibility and ease of use. Features 
used most often usually require the fewest 
keystrokes, but when more-complex func- 
tions are called for, the extra commands 
are easily executed. If you're not ready to 
spend $495 for a sequencer, Voyetra also 
offers Sequencer Plus Mark II and Se- 
quencer Plus Mark I for $295 and $99, re- 
spectively. Both of these products are sim- 
ilar to the high-end version but with 
relatively limited features. You can up- 
grade to a higher version at a reasonable 
cost, and files are compatible among all 
three versions. 
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Texture 


Magnetic Music’s Texture was one of the 
first MIDI sequencers. It was designed by 
Roger Powell, a longtime keyboard player 
with guitarist Todd Rundgren, and was in- 
troduced 4 years ago. This 24-track se- 
quencer (Version 2.5r reviewed here) pro- 
vides a modular recording setup that 
makes working with repetitive music very 
easy but also makes the system less flexi- 
ble than many of the more-recent entries 
into the field. 

In Texture’s terminology, music is bro- 
ken into patterns, which are then linked to 
make a complete piece. A pattern can be 
up to 2,730 beats long; it can begin or end 
on any beat or any '/2s of a beat. You must 
record each pattern separately, but you can 
then splice them to make longer pattems or 
split them into smaller ones. 

In Link mode, you construct a link by 
assigning it a pattern and specifying the 
number of times the pattem should repeat 
within a link. These links are then played 
one at a time, with no possibility for over- 
lapping. The result is the finished piece. 
For each link, you can set a relative tempo 
and a track muting configuration, which 
you can save and copy to other links. The 
muting feature is handy for arranging sec- 
tions with a core group of tracks but with 
different melodies and background figures 
on each repetition. 

In previous versions of Texture, the 
modular design prevented you from re- 
cording long stretches of music. The cur- 


PP 


ted FACT FILE 


Texture, Version 2.5r 
Magnetic Music 

RDS, Box 227A, 
Myrtle Dr. 

Mahopac, NY 10541 
(914) 248-8208 

List Price: $299 
Requires: 256K RAM, | 
MIDI interface, DOS 2.1 or later. 

In Short: Texture 2.5r is a pattern-based 24- 
track sequencer that allows recording while 
looping within pattems. Texture also allows 
quick manipulation of musical selections. 
Copy protected. 
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TEXTURE 














Tent version compensates somewhat by al- 
lowing for single patterns containing up to 
545 beats at the default clock setting. Ata 
moderate tempo of 100 beats per minute, 
you could record almost 512 minutes of 
music at one time—enough for many pur- 
poses, but still somewhat limiting if you 
want to record a long performance. 

You can set automatic punch-in and 
punch-out times to the nearest '/2s of a beat, 
which is fine for nearly any application. A 
nice feature of the Undo option lets you 
toggle between playing back the original 
version and the new version of a punch. 

One of Texture’s most noteworthy fea- 
tures enables you to record while looping 
through a pattern, a recording technique 
used by many drum machines. While the 
pattem is repeating, you can play your part 
until it comes out exactly as you want. Hit- 
ting any key will then start looping your 
new track along with the rest of the pattem. 
You can record new tracks while the loop- 
ing continues, building up dense multi- 
track textures without skipping a beat. 
Also, if you like what you played, say, on 
the second and seventh times through the 
loop but you don’t care for the rest, you 
can call up the record buffer, take what you 
created during the loop, and save it to a 
track. The 48-Track PC has a similar fea- 
ture but doesn’t allow the same flexibility. 

Texture provides a list display for event 
editing. Note-ons and note-offs appear on 
separate lines, so the note-off for a long 
note may end up far down the list from its 
corresponding note-on. You can jump be- 
tween corresponding note-ons and note- 
offs, and Texture can play each pitch the 
cursor lands on, which helps you keep 
your place. Fine-tuning a track is still a 
lengthy process. 

Texture’s global editing is versatile, but 
the end points for ritards, accelerandos, 
and other scalings over time must corre- 
spond with the end points of pattems. Lim- 
itations like this make it difficult to create 


musical shapes that stretch across the pat- | 


terns. 
Fine tuning of events and global editing 
are not as flexible with Texture as with 
some other sequencers, and the limitation 
of 24 tracks could be a problem with a 
complex arrangement using multiimbral 
synthesizers. But Texture is great for ar- 
ranging pop tunes and music that conforms 





to its blocklike structure; in Link mode, 
youcan move verses, refrains, and bridges 
around quickly and easily. 

If you can take advantage of its modular 
setup, Texture is a very good choice. Mag- 


AED I TOR's 
CHOICE 


« Cakewalk 
« Sequencer Plus Mark III 


Selecting the best sequencing soft- 
ware is almost as difficult as select- 
ing the ‘‘best’’ composer or style of 
music. Music is highly personal- 
ized, and sequencers other than Se- 
quencer Plus Mark 11], Version 2.0, 
and Cakewalk, Version 2.0—the 
ones we've chosen—may better suit 
the needs of some users. 

The $495 Sequencer Plus is a 
professional sequencer that com- 
bines power with transparency of 
use. Its editing is clear, and its real- 
time recording allows you to work 
| without having to think about the 

program. Furthermore, such func- 
tions as Transforms combine power 
for immediate practical editing with 
imaginative nontraditional uses. 
The ‘‘percentage quantize’’ options 
and the randomizing functions are 
important developments in PC se- 
quencers. 

At $150, Cakewalk 2.0 is priced 
much lower than any other full-fea- 
tured sequencer, and its flexible 
event filter and new graphic piano- 








| roll-style editor are particular 


strengths. Cakewalk beats higher- 

priced sequencers in many func- 

tions and is a great package forthe \ | 

money. | 
Two nid-priced sequencers de- 

serve particular notice as well. 

Porte Hi twidy ap welt, feurare for 


‘| feature, against Sequencer Plus and 


has a uniquely powerful Patiern 
screen. Another, The 48-Track PC, 
has particularly strong real-time 
control of tempo, plus graphic 
editing of continuous controllers. 
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Laser-Quality Output looks great! 


However, many applications often 
reduce your output quality to the 
same old fixed-pitch courier 
as a result of limited laser support. 
LaserMenu works from within your 
other software to provide full support 
for all features of your laser printer. 


Just $99.95 
30-Day Money-back Guarantee® 


For all models of the HP LaserJet series, 
Printing from om IBM or 100% compatible 
with DOS 2 0 or later 


“lf within 30 days of purchase this product does 
Mpa hee call our 

Sg aan ee a 
En UG hol Dee oe 


Imagine selecting any laser option by 
simply pointing... 
Change fonts any time. All HP 


resident, cartridge, and soft fonts are 
supported (includes downloading). 


Adjust page format to .01" precision. 
CIRCLE 169 ON READER SERVICE CARD 


Print graphics and text intended for 
dot-matrix printers on your laser. 


Design forms to overlay any text with 
boxes, lines, shading, or patterns. 


Save and restore printer setups at the 
touch of a key or from batch files. 


When you want more from your laser 


Call | 


Gece JV é 


¢ 


800) 888-9078 





6400 Hollis Street, Suite 9, aeeie CA 94608 


See us at 


COMNDEH/Fall '88 
November 14-18, 1988 
Hilton Center, Booth H8642 
Las Vegas, Nevada 
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Texture 


Magnetic Music’s Texture was one of the 
first MIDI sequencers. It was designed by 
Roger Powell, a longtime keyboard player 
with guitarist Todd Rundgren, and was in- 
troduced 4 years ago. This 24-track se- 
quencer (Version 2.5r reviewed here) pro- 
vides a modular recording setup that 
makes working with repetitive music very 
easy but also makes the system less flexi- 
ble than many of the more-recent entries 
into the field. 

In Texture’s terminology, music is bro- 
ken into patterns, which are then linked to 


make a complete piece. A pattern can be | 


up to 2,730 beats long; it can begin or end 
on any beat or any //24 of a beat. You must 
record each pattern separately, but you can 
then splice them to make longer pattems or 
split them into smaller ones. 

In Link mode, you construct a link by 
assigning it a pattem and specifying the 
number of times the pattern should repeat 


within a link. These links are then played ‘ 


one at a time, with no possibility for over- 
lapping. The result is the finished piece. 
For each link, you can set a relative tempo 
and a track muting configuration, which 
you can save and copy to other links. The 
muting feature is handy for arranging sec- 
tions with a core group of tracks but with 
different melodies and background figures 
on each repetition. 

In previous versions of Texture, the 
modular design prevented you from re- 
cording long stretches of music. The cur- 





De 
tid FACT FILE 


Texture, Version 2.5¢ | 
Magnetic Music \ 
RDS, Box 227A, 
Myrtle Dr. 
Mahopac, NY 10541 
(914) 248-8208 
List Price: $299 

? Requires: 256K RAM, 
MIDI interface, DOS 2.1 or later. 
In Short: Texture 2.51 is a pattern-based 24- 
track sequencer that allows recording while 
looping within patterns. Texture also allows 
quick mampulation of musical selections. 
Copy protected 
GIRCLE 667 ON READER SERVICE CARD 


TEXTURE 














rent version compensates somewhat by al- 
lowing for single patterns containing up to 
545 beats at the default clock setting. At a 
moderate tempo of 100 beats per minute, 
you could record almost 542 minutes of 
music at one time—enough for many pur- 
poses, but still somewhat limiting if you 
want to record a long performance. 

You can set automatic punch-in and 
punch-out times to the nearest '/2s of a beat, 
which is fine for nearly any application. A 
nice feature of the Undo option lets you 
toggle between playing back the original 
version and the new version of a punch. 

One of Texture’s most noteworthy fea- 
tures enables you to record while looping 
through a pattern, a recording technique 
used by many drum machines. While the 
pattern is repeating, you can play your part 
until it comes out exactly as you want. Hit- 
ting any key will then start looping your 
new track along with the rest of the pattern. 
You can record new tracks while the loop- 
ing continues, building up dense multi- 
track textures without skipping a beat. 
Also, if you like what you played, say, on 
the second and seventh times through the 
loop but you don’t care for the rest, you 
can call up the record buffer, take what you 
created during the loop, and save it to a 
track. The 48-Track PC has a similar fea- 








ture but doesn’t allow the same flexibility. | 


Texture provides a list display for event 
editing. Note-ons and note-offs appear on 
separate lines, so the note-off for a long 
note may end up far down the list from its 
corresponding note-on. You can jump be- 
tween corresponding note-ons and note- 
offs, and Texture can play each pitch the 
cursor lands on, which helps you keep 
your place. Fine-tuning a track is still a 
lengthy process. 

Texture’s global editing is versatile, but 
the end points for ritards, accelerandos, 
and other scalings over time must corre- 
spond with the end points of patterns. Lim- 
itations like this make it difficult to create 
musical shapes that stretch across the pat- 
terns. 
Fine tuning of events and global editing 
are not as flexible with Texture as with 
some other sequencers, and the limitation 
of 24 tracks could be a problem with a 
conplex atiangenieat using rultitinioral 
synthesizers. But Texture is great for ar- 
ranging pop tunes and music that conforms 





(WeEDITOR’S 
tic HOICE 


to its blocklike structure; in Link mode, 
you can move verses, refrains, and bridges 
around quickly and easily. 

If you can take advantage of its modular 
setup, Texture is a very good choice. Mag- 

























e Cakewalk 
¢ Sequencer Plus Mark II 








Selecting the best sequencing soft- 
ware is almost as difficult as select- 
ing the ‘best’ composer or style of | 
music. Music is highly personal- 
ized, and sequencers other than Se- 
quencer Plus Mark II, Version 2.0, 
and Cakewalk, Version 2.0—the 
ones we’ ve chosen—may better suit 
the needs of some users. 

The $495 Sequencer Plus is a 
professional sequencer that com- 
bines power with transparency of 
use. Its editing is clear, and its real- 
time recording allows you to work 
without having to think about the 
program. Furthermore, such func- 
tions as Transforms combine power 
for immediate practical editing with 
imaginative nontraditional uses. 

The “percentage quantize’ options 
and the randomizing functions are 
important developments in PC se- 
quencers. 

At $150, Cakewalk 2.0 is priced 
much lower than any other full-fea- 
tured sequencer, and its flexible 
event filter and new graphic piano- 
roll-style editor are particular 
strengths. Cakewalk beats higher- 
priced sequencers in many func- | 
tions and is a great package for the 
money. | 

| 
































Two nid-priced sequencers de- | 
serve particular notice as well. | 
ore D holds wp-well, jeanne sor 
feature, against Sequencer Plus and 
has a uniquely powerful Patiern 
screen. Another, The 48-Track PC, 
has particularly strong real-time 
control of tempo, plus graphic 
editing of continuous controllers. 
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Laser-Quality Output looks great! 


However, many applications often 
reduce your output quality to the 
same old fixed-pitch courier 
as a result of limited laser support. 
LaserMenu works from within your 
other software to provide full support 
for all features of your laser printer. 


Just $99.95 
30-Day Money-back Guarantee‘ 


For all models of the HP LaserJet senes 
pnnting from an IBM or 100% compatible 
with DOS 2 0 or later 


“If within 30 days of purchase this product does 
not perform in accordance with our claims call our 
customer support department to amange a prompt 
refund (lor direct purchases only) 





Imagine selecting any laser option by Print graphics and text intended for 
simply pointing... dot-matrix printers on your laser. 


Change fonts any time. All HP Design forms to overlay any text with 
resident, cartridge, and soft fonts are _ boxes, lines, shading, or patterns. 


Sup HG rked (netuclee dawsaleaane). Save and restore printer setups at the 


Adjust page format to .01" precision. _ touch of a key or from batch files. 
CIRCLE 169 ON READER SERVICE CARD 


When you want more from your laser 


Call (800) 888-9078 See us at 


~/Geee | VEO 
COMNDEX/ Fall ‘88 
November 14-18, 1988 
é BAUS ~ Hilton Center, Booth H8642 
6400 Hollis Street, Suite 9, Eerie CA 94608 Las Vegas, Nevada 


@ MUSIC SOFTWARE 


netic Music also offers Texture, Version 
2.5k, which supports the IBM Music Fea- 
ture, and a $99 Texture songlist program 
for playing sets of sequences. 


NOTATION 
SOFTWARE 





Music notation programs have had to solve 
many complex problems. Notation’s 
heavy use of graphics requires a large 
amount of processing time for screen dis- 
play and printing. It also requires storage 
of large amounts of data. 

Software that converts between se- 
quencers and music notation programs 
must take into account that a musician sel- 
dom plays exactly what he or she reads. 
An exciting performance will have rhyth- 
mic inaccuracies and dynamic changes 
that cannot be notated exactly; they must 
be suggested by accent marks, notational 
style, or adjectives. Conversely, a clear 


score requires intelligent interpretation by | 
a performer to be satisfactorily expressed. | 
The same dynamic marking at various | 


points in a piece, for example, may require 
different reactions—depending upon the 
density of the music, its instrumentation, 
and its range of pitch. While research is be- 
ing conducted into questions of computer 
performance, today’s sequencers can ac- 
curately share only basic information of 
pitch, rhythm, and dynamics with notation 
programs. 

Both Personal Composer System/2 and 
MESA combine a sequencer and notation 
software into one package. They provide 
flexibility in alternating between music en- 
tered through performance and through 
notation. Score and The Copyist II, how- 
ever, do musical notation only. Score is a 
complete music publishing program that is 
not presently compatible with any se- 
quencers. The Copyist H is simpler to use 
and converts files from several sequenc- 
ers, but isn’t as complete in its notation 
abilities. 





The Copyist II 


The Copyist I, Version 1.5, from Dr. T’s 
Music Software, is a versatile, cost-effec- 
tive musical notation program. Some cor- 
ners have been cut tokeep its price down to 
$249, notably in the screen display, but 
most important features remain available. 
And while it offers no playback options, 
The Copyist reads and writes the file for- 
mats of several popular sequencers, mak- 
ing it a helpful companion in a complete 
MIDI/PC setup. 

The ability to transcribe sequencer files 
into music notation is one of The Copyist’s 
strengths. Programs are provided to con- 
vert files from popular sequencers, includ- 
ing Texture, Sequencer Plus Mark III, 
Master Tracks PC, and Cakewalk. Each 
transcription program deals with the spe- 
cial needs of a sequencer file format, in- 
cluding the linking of pattems in Texture 
and Master Tracks PC. 

Conversion is done in two stages: first 
from sequencer files to generic ‘‘stream’’ 
files of note data, then to music page files. 
During the first part of conversion, options 
include setting the key signature, bars per 
line, time signature, and clefs. When con- 
verting stream files to notation files, op- 
tions include stem directions, quantiza- 
tion, bars per line, and staves per page. 

The Copyist’s score editor can be used 
to fix up a file transcribed from a sequenc- 
er, or tocreate a notation file from scratch. 
Staves, notes, and other symbols can usu- 


Pe 
FACT FILE 


The Copyist i, 

Version 1.5 

Dr. T's Muste Software 

220 Boylston St , #306 

Chestnut Hill, MA 

02167 

(617) 244-6954 

List Price: $249 
Requires: 512K RAM; two disk drives; 
CGA, EGA, or Hercules graphics; DOS 2.0 
or later. 
In Short: The Copyist is an inexpensive bul 
powerful music notation program that can ex- 
change files with many popular sequencers. 
Copy protected. 
CIRCLE 866 ON READER SERVICE CARD 








ally be placed anywhere you wish, using 
the cursor. The cursor can be moved in 
short or long increments, but using a 
mouse is considerably faster. Notes can be 
entered one at a time or through a tech- 
nique called music keyboard mode. In this 
mode, the QWERTY line of the computer 
keyboard acts like a movable version of the 
white notes on a piano keyboard. This 
method may work well for keyboard play- 
ers, but for others it will take some getting 
used to. Unfortunately, pitches cannot be 
input through a MIDI keyboard. 

The Copyist has the flexibility to space 
notes as you desire, but except for conver- 
sion of sequencer files, there is no auto- 
matic formatting. Slurs are created easily, 


= The ability to transcribe 
sequencer files into music 
notation is one of The 
Copyist’s strengths. 


by marking four points on the screen 
through which the slur is drawn. One 
drawback here is that slurs and other fig- 
ures, such as crescendos, are not displayed 
on the screen or on draft-mode output, but 
only with a high-resolution printout. Since 
high-resolution printing takes up to 20 
minutes per page, fine tuning of these fig- 
ures is often impossible. 

Ascore with more than one stave can be 
split into parts that can be printed separate- 
ly. Each of these parts can be printed with 
its own transposition and several other op- 
tions. The high-resolution print mode cre- 
ates clear scores and can be used with or 
without Adobe Systems’ Sonata Font for 
laser printers. Though high-resolution la- 
ser printer output created without the So- 
nata Font is definitely legible, the font in- 
cluded with The Copyist tends to be thin; 
the rests, in particular, are so small that 
they could cause problems during sight 
reading. Output with the Sonata Font, 
however, is excellent. 

The Copyist supports any odd tuplets, 
meters, and beaming combinations and in- 
cludes a font editor for creating your own 
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OFF THE BEATEN TRACK: 


equencers and notation programs are 

not the only types of music applica- 
tions designed for PCs. Programs are be- 
ing written to take advantage of MIDI in 
unique ways, and some are written with- 
out using MIDI at all. Here are some no- 
table examples. 

In case you want to write your own 
MIDI programs, Roger Dannenberg of 
Carnegie-Mellon has developed the 
CMU MIDI Toolkit, which is available 
for only $20. (Center for Art and Tech- 
nology, Carnegie-Mellon University, 
| Pittsburgh, PA 15213-3827). The MIDI 
Toolkit provides assembler routines that 
send and receive MIDI data and timing 
from the MPU-40] and compatible inter- 
faces. These routines can be called as 
functions in Lattice or Microsoft C, let- 
ting you write your Own prograis. 

Also included are several C programs 
that can be used alone or with your pro- 





symbols. Up to ten symbols may be used 
in one file. While it may not have all the 
options of Score, The Copyist can handle 


many types of music at a reasonable price, | 


and it requires less learning time. It is par- 
ticularly useful if you own one of the se- 
quencers it supports. 


Score 
Score, from Passport Designs, is a profes- 
sional desktop music publishing system. 
With this program you can print a piece 
with an unlimited number of staves and 
any amount of rhythmic complexity. 

With all this power comes the inevita- 
ble drawback: Score is hard to use. To use 
Score effectively, you need to be well 


versed in music notation and savvy about | 


computers and DOS in particular. Even 
experienced composers will probably find 
learning Score a slow process. 

You may organize your music as you 
wish, but Score strongly encourages you to 
break your score into many separate files. 
Each staff system, which is usually two to 








OTHER PC MUSIC APPLICATIONS 


grams, including a MIDI record-and- 
play program called Adagio and a tran- 
scriber that will print incoming MIDI 
data to the screen. A manual and fully 
commented source code for all programs 
come with the package. 

Altech Systems (831 Kings Hwy., 
#200, Shreveport, LA 71104; (318) 
226-1702) recently released MIDIBA- 
SIC/PC, Version 1.0, a $99 PC version 
of the MIDIBASIC program Altech de- 
veloped for the Macintosh. This program 
accesses the Roland interface with as- 
sembler routines that can be called as 
functions in BASIC. 

Since MIDI is essentially a protocol 
for communicating with synthesizers, it 
seldom deals directly with sound. Com- 
posers and researchers at universities and 
cenvers Like Bell Labs have used coniph 
ers in many other ways to explore and 
manipulate sound. 








Craig Harris, president of the Com- 
puter Music Association, is porting sev- 
eral popular mainframe programs to run 
on 286 and 386 machines; among them 
are Paul Lansky’s Cmix, the University 
of San Diego’s Phase Vocoder, and 
MIT’s Csound. These programs read and 
write digital sound files that can be 
played and recorded by digital-to-analog 
converters without the use of MIDI. 
They also allow you to design your own 
synthesizers in software. 

The most common converter for PCs 
is the Digisound MTU-DS16, which 
converts sound to 16-bit samples at rates 
of up to 50,000 samples per second in 
stereo. (CD players convert at 44,100 
samples per second in stereo.) For more 
information, contact Mr. Harris at the 
Computer Muasic Aasoelation, PAO. Bon 
1634, San Francisco, CA 94101. 
—Rick Bassett 





four bars long, should be stored ina differ- | matting, Page and Just. Page automatical 


ent file. While breaking a score into so 
many files increases flexibility and speed, 
it requires some organizing, since an or- 
chestral piece may span hundreds of files. 
You may enter any symbol anywhere, 
at any time. But to get the most out of 
Score, you need to follow a standard entry 


| procedure that is clear and logical but re- 


quires calculation and foresight. Using 
Score’s command language, you enter pa- 
rameters from the computer keyboard to a 
command line on the screen. For each staff 
on a page, you first enter the pitches of all 
the notes, followed by all the rhythms, dy- 
namics, slurs, beams, and other markings. 
The results are not displayed on the screen 
until you finish entering a complete set of 
parameters. While this is a logical proce- 
dure, it takes time to get used to and re- 
quires some abstract thinking about musi- 
cal notation. A mouse can help with some 
parameters, and a MIDI keyboard can be 
used to enter pitches but nothing else. 
Among the programs included with 
Score are two that are used for music for- 





ly determines the page layout of the score, 
taking into account both rhythmic values 


thd FACT 


FILE 


Score 

Passport Designs Inc. 

625 Miramontes St. 

Half Moon Bay, CA 

94019 

(415) 726-0280 

-| List Price: $995 
= = Requires: 640K RAM, 

CGA, VGA, Hercules, or EGA graphics 
with color or monochrome monitor; Post- 
Script-compatible laser printer, typesetter, or 
dot matrix printer; 8087 or 80287 math co- 
processor; mouse with Microsoft-compatible 
driver, DOS 2.1 or later. 
In Short: Score is the most powerful music 
publishing package available, but it requires a 
significant time investment to leam. Not 


copy protected, 
CIRCLE 685 ON READER SERVICE CARD 
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say The Word, And All These 









P a whole team of specialists to work 
for you by just saying “yes” to PC Magazine. 
At PC Labs—the foremost independent 
testing laboratory in computer publishing — 
our team of experts work around the clock 

to evaluate the new products you want to 
know about. They maintain the latest and 
most sophisticated testing equipment to put 
PC products through their paces. In fact, 
our benchmark tests make the industry 


standards. 

Making the right buying decision is 
critical. You must keep up with the mind- 
boggling array of new PC products and 
new technologies. So don't make a move 
without consulting PC Magazine. 

Say “YES” to PC Magazine and get our 
team working for you. 


PUT USTO WORK AND GET A 
FREE UTILITIES DISK 
WITH YOUR PAID SUBSCRIPTION 






















Your FREE PC Magazine Utilities 
Disk, Volume | provides you with a 
collection of 36 tested, 
ultra-powerful utili- 
ties—the very best of 
PC Magazine's pro- 
gramming columns. 
Available only to 
new PC Subscribers. 
Its free with your paid subscription to 
PC Magazine. 



























Specialists Will Be Working For You 


Subscribe to PC MAGAZINE today. You'll 
save up to 60% off the annual single-copy 
price—and get your Utilities Disk FREE! 
@ One year (22 issues) only $31.97, 

SAVE 51%! 
Wl Iwo years (44 issues} only $51.97, 

SAVE 60%! 


For fast service 


call 
1-800-525-0643 


Savings based on newsstand price of $2.95 per 
issue. Basic annual subscription price is $44.97 
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and the density of the music. Page also al- 
lows you to extract parts, giving each its 
own transposition. Other options include 
specifying placement of rehearsal letters 
and even the amount of time needed for 
page tums. After being extracted from the 


score, parts can be edited further. Use the | 
Just program to line up rhythms vertically | 


through every staff in the score, including 
staff systems spanning many files. 


The Draw program is used to create | 


fonts and symbols. Unlike many font pro- 
grams that create fonts by filling in 
squares, Draw lets you use mathematical 
functions to draw lines and curves. This al- 
lows symbols to be enlarged or shrunk 
without any loss of resolution. 

Score has many other excellent fea- 
tures. Many text fonts are provided by the 
program, and others may be loaded in. 
Any font or symbol can be arbitrarily sized 
or rotated. Score has its own music font, 
which yields excellent results on a laser 


= Score provides many 
text fonts. Its music font 
yields excellent results 
on a laser printer and 
publishable results on a 
typesetting device. 


printer and publishable results on a type- 
setting device. The dot matrix printout is 
readable and elegant as well. 

Although Score is not a sequencer, it 
can play the music stored in a file through 
MIDI, which is useful for error checking. 
Programs offering conversion between 
Score and sequencers or the MIDI Files 
standard could help make this program 
more accessible. 

Score is not a good program for a begin- 
ning musician; it requires considerable 
leaming time for an accomplished one. 
Nevertheless, the design of the program 
and its manual is thorough and clear, an- 
ticipating nearly any problem you might 
have. 


e — a i 


~ COMBINATION 

SEQUENCER AND 
NOTATION 
SOFTWARE | 


| MESA (Music Editor, Scorer, and Arrang- 
er), Version 1.05, from Roland Corp. 
U.S., combines an eight-track sequencer 
with a traditional music notation program 
capable of printing scores containing up to 
32 staves. The $695 program’s main 
strength is its ability to translate music eas- 
ily between sequencer and notation 
modes, but unfortunately neither mode 
stands up well on its own. 

Setting up MESA on a hard disk is 
tricky in that the program will rewrite your 
AUTOEXEC.BAT and CONFIG.SYS 
files. This forces you to keep separate 
copies of those files, renaming them and 
rebooting whenever you use the program. 

MESA has three main screens: the se- 
quencer, called Song Mode; an event- 
editing and notation screen, called Score 
Mode; and a formatting screen for print- 
out, called Print Mode. 

Song Mode displays the eight tracks 
horizontally across the screen, with a small 
| box representing each measure—similar to 
‘*View’’ screens in other sequencers. The 
recording scheme combines punch-in/ 
punch-out and cut, copy, and paste func- 
tions in a simple, flexible interface. Re- 
cording does not go directly onto a track 
but into the ‘‘phrase buffer.’’ After record- 
ing into this buffer, you can move the cur- 
sor to any track and any beat to paste in 
what you just recorded. A copy of the mu- 
sic stays in the buffer, so you can modify it 
or paste in more copies of the music any- 
where else. 

Unfortunately, muting, looping, and 
other settings are not always displayed on 
the screen, except when you change a pa- 
rameter. Although this saves space, it pre- 
vents you from seeing all parameters at 
once. The only way to see parameters is to 
change them. 

All global editing is done in the phrase 











buffer. There are several filtering settings 
and percentage scaling options, but none 
that change over time. The global editing 
procedures are solid but limited. Also, 
while you can change the tempo in every 
measure, there is no way to create true ri- 
tards and accelerandos. One strength of the 
program, however, is that it allows you to 


try global edits on a track or phrase and see 


the results instantly in musical notation. 

After the music has been copied to the 
phrase buffer, it can be transferred to Score 
Mode for event editing and notation. 
Among the transcription aspects you can 
specify are key signature, type of clef (in- 
cluding piano staves), break point for as- 
signing notes between staves, and quanti- 
zation. One helpful option, Interpretation, 
wil! multiply the lengths of notes by a per- 
centage before quantizing to help elimi- 
nate the small rests that creep into notation 
from staccato keyboard playing. It would 
be nice to have a ‘‘monophonic’’ option 
for transcribing single lines, in which the 
overlap of each previous note is cut off 
when a new note is attacked. 

In Score Mode, the cursor can be 
moved with or without the mouse for easy 
note editing. Screen locations are ‘‘quan- 
tized”’ to a grid in a way that saves cursor 
keystrokes and is fine for simple music. 
For more-complicated rhythms, the grid 
can be tumed off. 

If you need help, MESA’s manual is 
clear and concise. It explains basic musical 
concepts simply and seems geared toward 
musicians who have little experience with 


7 
FACT FILE 


MESA 
Roland Corp. U.S. 
7200 Dominion Circle 
Los Angeles, CA 90040 
(213) 685-5141 
List Price: $695 
Requires: 640K RAM; 
a ri two disk drives; Hercu- 
tes, EGA, or CGA graphics; DOS 2.0 or 
later. 
tn Short: MESA is a sequencer and notation 
program with a fnendly interface and easy 
notation editing, but it has limited profes- 
sional use. Copy protected. 
CIRCLE 664 ON READER SERVICE CARD 
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The Canon Express Desktop Publisher is a totally integrated 
system. So when you tum it on, it won’t tum on you. 


With most desktop publishing systems you pick a PC from one company, 
a printer from another an image scanner from a third, and then pray for 
compatible software. Now Canon puts it all together for you, with a turn-key 
system that anyone can master 

Just tum on the Canon Express Desktop Publisher and there's your cotor- 
coded menu. Beautiful. With the touch of a function key you 
begin giving commands. In English. In no time at all you're 
selecting style sheets, placing images in a layout and build- 
ing a document. Right on the screen. No need to go to hard 


_. 


Ge 


copy to look at your work. 

We give you a true WYSIWYG environment from start to finish. You have 
nine zoom levels, with editing in each. Plus a built-in, full-function word 
processor, which means you don’t have to exit one software program to enter 
another and make revisions. Complete integration. And you can do it all 
incredibly fast, thanks to our new 80386-based PC. 

Best of all, the whole system is designed by Canon, which means it 
comes with Canons warranty and service support. So don't experiment with 

piecemeal desktop publishing. Go with the Canon Express Desktop ™ 


Publisher. And express yourself. For more 
| infomation cal 1-300-441-2628 CATION 
+ In Utah, 1-800-922-3131. Canon Express Desktop Publisher 
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COMPLETE 


MIDI 
STUDIO 


$399 


Finally an affordable Midi Studio the 
CMS-] includes everything! Keyboard, 
Interface and Software. The CMS-401 
tnterface is 100% Roland compatible 
and compatible with over 100 other 
music programs. Cakewalk software has 
the best price to performance ratio in 
the world The Caslo MT-540 
keyboard can play 4 parts at one time 
Drums, Bass, Cords and Lead with 16 
notes simultaneously The MT-540 has 
(30 PCM! sampled sounds with Tone 
Mix for a total of 210 sounds’ 


Hf you already own a midi keyboard, 
the CMS-401 Interface 
and Cakewalk 

15 avail- 

able for 

only 

$249.00. 

Print your 

Cakewalk 

files with the 

Copyist notation 
program for 

only $99.00. 


Demo audio cassette and Cakewalk 
demo diskette available for $14.95. 
With VHS video, ’ Making the most of 
MIDI $59.95. 


COME SEE US A¥ COMDEX 
WEST HALL, BOOTH #155 


(-_.V,. = 
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Serer 


800/322-MtDt 
CA 714/594-5051 
382 N Lemon, Watnut, CA 91789 
VISA * MC * AMERICAN EXPRESS 


Cakewalk is a Trade Mack of Twelve Tone Systems 
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@ MUSIC SOFTWARE 


music notation. There are glaring omis- 
sions, though; no mention is made, for in- 
stance, of how to enter odd tuplets other 
than triplets. 

Overall, MESA’s menu-driven inter- 
face and ease of transferring between se- 
quencer and score formats are effective for 
standard musical notation, and the pro- 
gram’s printouts, while not of professional 
quality, are extremely legible. 

But it’s hard for a sequencer to be com- 
petitive today with only eight tracks, since 
the process of merging and unmerging 
track data is time-consuming and makes 
organization of a large piece difficult. And 
the lack of options for complex music no- 
tation makes MESA of limited use to many 
advanced users. 

MESA streamlines its editing through a 
great sacrifice of complexity. Neverthe- 


THE MIDI 
INTERFACE 
STANDARD 


ince its introduction in the mid- 

1980s, Roland Corp.’s MPU-401 
MIDI processor has set the standard for 
PC-to-MIDI interfaces. There have 
been other manufacturers, notably 
Voyetra Technologies and Music 
Quest, but they have for the most part 
followed Roland’s lead. A few brave 
companies have tried to buck the tide 
by introducing noncompatible alterna- 
tives, but Roland's hardware remains 
the de facto standard. 

The future may bring a successor 
standard that incorporates functionality 
not found in the MPU-401 but wanted 
by MIDI musicians. These additional 
functions might include support for 
MIDI Time Code and SMPTE, a film 
synchronization standard. The ability 
to attach more than one MIDI interface 
toa PC would break through the current 
limit of 16 MIDI channels and accom- 
modate the increasing complexity of 
MIDI sequencing. This capability is al- 
ready available on the Macintosh. 
—Jonathan Matzkin 





less, if you want to play music into a se- 
quencer and see it on paper with as little 
editing as possible, this program may be 
the one for you. 


Personal Composer 
System/2 


Jim Miller’s Personal Composer System/2 
is a jack-of-all-trades and master of quite a 
few..At $495, it’s a complete music nota- 
tion program, a 32-track sequencer with a 
graphic editor, a universal patch librarian, 
a Yamaha DX-7 series patch editor, and a 
LISP interpreter for music. 

The newest addition to Personal Com- 
poser System/2, Version 2.0, is its piano- 
roll-style event editor that displays a full 
four-octave range. A Zoom feature allows 
you to see up to 39 measures of 4/4 at one 
time. The mouse is well supported for 
moving and changing the time value of 
notes, and the program’s insert ability can 
be used as a step editor as well. Graphic 
display on an EGA color monitor can be 
much more concise than on standard text- 
based display. 

Also, the use of color with an EGA 
monitor is both a pleasure and a powerful 
organizing tool. MIDI events can be set to 
different colors according to MIDI chan- 
nel, track number, and many other param- 
eters, allowing you to display data from 
several tracks without a lot of clutter. Of 
course, this is not nearly so effective on a 
monochrome screen. 

The screen is redrawn during most edit- 
ing steps, which takes a considerable 
amount of time, even on a fast 286 or 386 
machine. The long reaction time can slow 
the editing process quite a bit, making it 
particularly time-consuming to learn the 
commands through experimentation. And 
Personal Composer System/2 offers no on- 
line help. Nevertheless, the event screen 
allows you to accurately edit any MIDI 
event, and it complements the program’s 
other editing capabilities for considerable 
power. 

The heart of Personal Composer Sys- 
tem/2 is its notation program. Music scores 
can be created either by transcribing music 
recorded in the sequencer or from scratch. 
When transcribing from the sequencer, 
there are many options regarding staffs, 
key signatures, placement of measure 
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?M WELL 
CONNECTED, 


150 Megabytes 


Internal Cassette 





Compatible with 
PC, XT, and ATs 
and PS/2 Models 
50, 60, 70, and 80 


Fast 6.6 MB/min | 
backup 


Easy to use — 
Award Winning 
Software 


| 
| 
Novell Approved | 
XENIX Compatible | 





A & One Year Warranty 
sack ssa 


ANDICANBACKITUP. — 


It’s finally complete. I now have all of our PC of the features we've grown to expect around 
workstations integrated into five operating here. It’s fast, easy to use, and it’s compatible 
department LANs. A lot of vital information with our other MaynStream products. 
is flowing through these networks every day. 
| Information my company can’t afford to lose! 
That’s why I’ve put a MaynStream 150 cassette 
backup from Maynard Electronics in each of CIRCLE 495 ON READER SERVICE CARD 
my supervisor stations. 


Now, I’m well connected, and I can back 
it up. Can you? 


With a mixture of Compaq’s and PS/2’s it was 
important to find a compatible, high perfor- 
mance, internal tape backup system that would 
fit into all of my supervisors’ workstations. It 
turned out that MaynStream is the only 150 
megabyte, high performance drive in the market 
that fits into both a 3% inch AND a 5% inch 
bay. And the MaynStream 150 cassette is 3 om Electronics 
times faster than any other internal 342” form Maynard 

factor product. The MaynStream 150 has all 460 E. Semoran doe Geert ire sora 


See us at booths 1202 & 1208 @) COMDEX/Fall '88 
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numbers, and resolution of transcription 


Editor's Choice, '87 and’88 (for instance, whether you want the small- Dr 
est written notes to be eighth notes or six- | | | 2 fF; 
PC WERLD See, Md FACT FILE 
Personal Composer System/2 formats 
the score automatically when you're tran- , Versi 
E scribing music from the sequencer, but it Fa omc “ 





would be nice to be able to format the score : P.O. Box 648 

at any time. Yet the program is surprising- Honaunau, HI 96726 

ly flexible when you’re editing afterward G: perkccsah 

or entering music directly to the score. ‘ Requires: 640K RAM: 
This is particularly helpful for complex hard disk; Hercules, Monochrome, or EGA 
music, vocal music, or music that breaks graphics; DOS 2.0 or later. 

normal notation rules. Because of this In Short: Personal Composer is a high- 
Best Buy, 7/88 flexibility, even basic commands like set- semen Laci eh a, 
ting up staffs can take many keystrokes; | | | and a synthesizer patch librarian. Not copy 
fortunately, a macro facility allows up to protected. 

2,000 keystrokes per macro. Many long- CIRCLE 663 ON READER SERVICE CARO 

time Personal Composer users have built 
up large libraries of macros. 

As even the updated sequencer doesn’t | developers have created programs to trans- 
have all the conveniences of many dedicat- | late their files into Personal Composer 
ed sequencer programs, several sequencer | files. The ones we know of are Texture, 
Sequencer Plus Mark Ill, Cakewalk, and 
The 48-Track PC. This kind of interaction 
among programs is excellent—but it can 


ON-LINE MIDI become expensive. 
Personal Composer System/2 can use 
BULLETIN disk space as virtual memory, which 
means that workspace is limited only by 
BOARDS the size of the disk. It’s recommended that 
you use this program with a high-perfor- 


* >. ¢ * * IDI musicians from all over the | | mance hard disk to facilitate working with 
Cw 


B U Y 





Highest Rated File Manager, 5/88 


U.S. and many foreign countries | | large files—and also because of disk ac- 
can communicate via a network of bul- | | cess time. With Personal Composer's 
letin boards called MIDI-NET. The | | buffer system, reading from floppies will 
systenf originated in the fall of 1986, | | not affect the playback of sequences, but it 
when several SysOps set aside special | | can cause you to wait a while between 


sain UE Or ni os message areas on their MIDI bulletin | | screen changes. 
#1File ‘Memagealng Word Processor, 288 || boards to allow sharing of messages Although Personal Composer does so 
Software Digest among BBSs. many different things, the details are rarely 


MIDI-NET has grown considerably | | sacrificed. Most commands are very spe- 
since then, and it now includes BBSs in cific, which allows flexibility for the sea- 
most major U.S. cities, in Canada, in soned user but can confuse a first-time 
Europe, and in Australia. Participating | | user. Nevertheless, each area of the pro- 
BBSs are compatible with the FidoNet | | gram is thorough, and the combination of 


] e-mail system; they use a FidoNet utili- | | them all offers extraordinary power in one 
REVIEWED O&A: ty called Echomail to send posted mes- | | program.—Rick Bassett PC} 


B , Q&Ai nl sages through the system. a Se ane 
ratbieicae ‘ ne AMET ig The central host system is the Mid- | | Rick Bassett is a doctoral candidate in mu- 


: 
= 


| 
S 








it’s also the #1 best- West MIDI BBS in Oklahoma City, | | sic composition at Columbia University, 
seller. FREE DEMO which is available 24 hours a day at | | where he has a teaching fellowship in com- 
DISK. CALL (800) 2,400 bps, N, 8, and 1. The phone | | puter music. He also plays keyboards in 
228-4122 Ext. 451P. number is (405) 733-3102. several jazz groups in New York City, and 

—Jonathan Matzkin he has used MIDI extensively in live per- 
SYMANTEC. fecot orm arene Capers, formance. 


CA 95014, (408) 253 9600 
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HOW TO CREATE A RECORD-LOCKED, PASSWORD 
PROTECTED, MULTI-USER DATABASE IN FIVE 
MINUTES FLAT. FROM SCRATCH. 


How’s this for easy. Type a paper business person runs a report. Or, forty people want to work 
| form (or scratched out directions for one) intoQ&A. onthe expense database. All at once. Impossible? 
Then, press a single function No. Easy? Yes. But find out for yourself. 





key and voila. You've created a Call now for a free demo disk of Q&A, 
database from scratch. Copy it the world’s first networked file manager. 
onto your local area netwo! On networks or ——- —— 
and now everyone can search, stand-alone, when 

sort, and simultaneously share you can make it from 

it. Instantly. Easily. And safely scratch, you can 
(with up to five levels of pass- paca _ = = 
word protection). Think of the FREE Demo Disk Se = 





SK, =< 
possibilities: using asingle Call (800)228-4122 ==, 
customer database, one person This multiuser database was created fromthe | Ext. A30P. 


5 rf Ps napkin) in under t Cg” ; 
bases with sophisticated ing and mulli- ——— eee 
Is updating while another enters ner oe istica ei neesrne mulli ee 


new information, while a created easilt. The #1 File Manager and #1 Word Processor. vw 
SYMANTEC.. Shona LAN alin: re adden aor rel ere sg Add oon EAN or Paks mr satan Pat 


simi por we 
MSETS. poauwer Lets #1 file manager 86,88; InfoWorld highest rating ever given (3 6) 87, PC Magazine Edttor’s Chowe 87,88. Ne 
© 1988 Symantec, 10201 Torre Avenue, Cupertino, CA 95014 1408) 253 9600. ** Buy Q&A between 8/1/88 and 10/3 1/88, get the 100,000 synonym Murolytics Thesaurus FREE. ‘Sa 
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The Diconix 150 printer. Completes 
The silent partner 





muna 


most any system. Quietly. 
that fits in a briefcase. 





[IOOINIDX 


A Kodak Company 


3100 Research Boulevard 
Dayton, Ohio 45420 
1-800-DICONIX 

CIRCLE 241 ON READER SERVICE CARD 


INPUT 


MADE EASY 





DS-2000 and 3000: 
The Affordable Scanners From Chinon. 


Chinon's affordable new scanners could change for- images for desktop publishing that require grey scale and higher 
ever the way computers are used. With OCR software you can resolution. 
input text without retyping it. With a simple add-in card, DS-2000 and 3000 are sold bundled with exciting 
DS-2000/3000 turns your computer into an full-featured fax. ‘ software so that it’s easy for you to get 
And with the ability to scan almost any type of sai image a y — _ started. Discover how your computer 
DS-2000 and 3000 are perfect for desktop } can be more useful than ever before— 
publishing. i . ( discover DS-2000/3000. Call TOLL-FREE 


Our scanner models offer different y for the dealer nearest you. 
levels of scanning resolution so that you j 


can have the scanner that's right for your ; 
applications-and your budget. The =\ - + CH | NON 
° 


affordable DS-2000 is perfect for use as a 7 

fax or for scanning line art-applications =e 

where its 200 dpi resolution is quite Ss Chinon America, Inc. 
adequate, and where speed may be _ 660 Maple Ave. 

more important. DS-3000, with its m Torrance, CA 90503 
300 dpi resolution, is better suited pe Toll-free (800) 441-0222 
to OCR applications, or for scanning In Calif. (213) 533-0274 
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@ ALTERNATE INPUT @ MIKE FALKNER 


There’s something about a scan- 

ner that attracts even the most 
blasé computerphile. For most of us, 
it’s fascinating to watch a device ex- 
amine a clipping from a magazine or a 
snapshot of the family and send it to a 
computer—then see it emerge later in 
a sophisticated document. It’s an 
evolving technology that brings text 
and images to a screen once reserved 
for the computer’s own creations. oe 

Although the scanner can be used for | ~ 

anything requiring data input, it owes [ 
much of its appeal to the ever-growing 


HAND SCANNERS 


INCH FORWARD 


popularity of desktop publishing. Be- /f you can live with 

cause desktop publishing makes it so limited resolution and the 
easy to combine text with graphics, occasional wandering scan, 
people expect to see more illustra- handheld scanners 

tions. These days a newsletter or logo are worth a look as a cheaper, 
tends to look unfinished without pic- space-saving alternative 
tures of people and places in it. Savvy to desktop models. 
proposals now include a photo of the 

project leader and the revolutionary 

widget that will solve Joe Customer’s 

needs. Shop manuals show detailed 
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® HANDHELD SCANNERS 


Two Approaches to 
Optical Character 


Recognition 


Tempiate Method 


The template method, 
sometimes called font- 
matching, uses a table of 
predetermined font families 
(Elite, Pica, Courier, and so 
forth). 


Topological Method 


A topological (or feature- 
recognition) approach, on the 
other hand, uses the significant 
aspects of a scanned character 
to determine its value. 


wo major methods of optical character recognition are currently in use: one, 
based on templates, is used by Saba Technologies; the other, based on topology, 
is used by TransImage. Each technique offers a degree of assurance and 


flexibility appropriate for a specific type of OCR work. 
Hf you regularly scan documents composed of font families that the 
scanner software knows, the template approach has no significant 
drawbacks. If your work entails loading different font families, 
however, topological recognition may be better. 


Aa a charactar la scanned (a 
jowercase a in thia instanca), a 
grid ia superimposed on It so thet 
its ahepa can be parsed and then 
matched against tha Imaga of 
each character within a given 
family until a match is found. 


: 
‘ 


The lowercase iattar , for 
axample, eontaina a round belly 
that might be part of an o, a p, or 
eb. 


Once tha softwara dstarminaa tha 
mateh, the chosen character la 
sent to tha output file or 
application program. 


: 
p 


A section of the scanned 
character’a beck ber ailminates 
the possibility ot Its being en o, 
because thla aspect la common 
to only tha p and the b. 


*This axample contains a slight oversimplification, most topological softwara would first 
check tha scanned charactar tor descenders of other features shared by the smallest 


number of characters. 
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Nominal difterencea in size and 
stroke welght era usually ellowed 
for, but in most cases 
proportional fonta will cause 
difflcutties. Apart from these, a 
vary accurata response rate can 
be achlevad as long aa you work 
with font families known to the 
acannar software. 


: a 


‘ 
ae 


Tha ascending portion of tha 
scanned eharactar’a back ber 
ellminataa the possibility ot p and 
causea tha software to recognize 
tha character aa a b. ° 





images of a component, plus text scanned 
in from previous assembly instructions. 
All this is done electronically—with 
scanned images. 


STILL MOSTLY DESKTOP Most of 
the PC-based scanners available today are 
not handheld models but desktop devices 
that scan a full 82- by 11-inch page. One 
model, a sheet-feed scanner, requires you 
to place a document on a roller that pulls it 
through for scanning. Another popular 
model, the flatbed scanner, has you place 
the document on a glass plate; the scanning 
element then passes underneath and reads 
the image. These scanners then convert the 
results into a graphics image—often with a 
resolution of 300 dots per inch—or into 
text characters, or both. 

Much like their larger counterparts, 
hand scanners convert graphics, text, or 
both into a computer image but on a small- 
er scale. Hand scanners are often shaped 
like a mouse, sporting the usual tail but 
also fitted with viewing windows, dials 
and knobs, and rollers to restrict move- 
ment to one direction. 

Downsizing has its compromises: these 
smaller scanners can read a picture only 2 
to 4 inches wide or just one line of text per 
pass. Many have a resolution that peaks at 
200 dpi, and you need a steady hand to re- 
cord a good image. And while some have 
interface boards that require only a few 
chips, the more sophisticated devices pack 


a full-length board with custom chips and | 


memory. 

Hand scanners use much the same tech- 
nology found in larger scanners to translate 
a hard-copy image into a computer image. 
When you activate the scanner, it tums on 


a light source underneath the unit. In sim- 
ple terms, the unit then measures the 


amount of light reflected from the picture 
and converts the highest reading (whites) 
to Os and the lower reading (blacks) to Is. 
The more sophisticated scanners measure 
the intensity of the black on the picture and 
generate dot patterns in the stored image 


that approximate the levels of gray found | 


in the picture. 


GRAPHICS VS. OCR = Although both 
OCR (optical character reader) and graph- 
ics hand scanners rely on bit-mapped 
graphics, there are several differences be- 








tween the two. The graphics scanner has a 
row of LEDs, usually red, that span the 
scanner window located undemeath the 
device and light up the scan area. As you 
roll the unit over a picture, the graphics 
scanner reads the image and simultaneous- 
ly examines a series of notches on one of 


| the rollers. As the notches go by, the scan- 


ner can assign the scanned images to a ver- 
tical coordinate and create a properly 
scaled image. 

On the OCR scanner, however, there is 
a smaller window on the bottom of the unit 
about the size of one character. Again, a 
bright light shines on the document, and 
the unit scans the text as it travels from left 
to right across the document. 

Some OCR scanners use firmware on 
the interface board and memory-resident 
software to look for vertical white space 
and try to match the image in between the 
spaces with a library of stored fonts. When 
a stored character matches, the software 
passes the character to the application cur- 
rently running. 

Other scanners, however, use a more 
sophisticated pattern-matching scheme 
called feature recognition. They look at 
the way the character is shaped—recogniz- 
ing, for example, that the letter V has two 
vertical lines in it: one starting at the upper 
left, the other at the upper right, and con- 
necting in the middle at the bottom. This 
technique eliminates the need for large li- 
braries of font files and allows proportional 
fonts to be read. 

The software bundled with the package 
also can vary greatly, both in features and 
complexity. Some graphics scanner manu- 
facturers give you excellent tools to load, 
edit, and save an image; others recom- 
mend a separate paint program to take full 
advantage of their scanners. And since im- 
ages destined for 300-dpi printers can ex- 
ceed the 640K memory limit, some pack- 
ages reduce the allowable size of the 
image, as shown in the performance tests 
results. Other packages support EMS (ex- 
panded memory specification) memory to 
handle it. 

Software for the OCR scanner is usual- 
ly memory-resident or present in the firm- 
ware, and it acts as an alternative keyboard 
to your application. Font files for a scanner 
using font-matching techniques can occu- 
py 2 or 3MB of disk space. 
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into a plotter 


Tagine your present printer turning 
out crisp, high resolution plots while 
you continue to work at your PC. 

Does your application program 
limit you to low resolution graphics? 
EOgraph Plus can change that, allow- 
ing your printer to generate drawings 
at its highest resolution—without 
slowing you down, either. 

You can plot in eight different 
line widths, in as many colors as your 
printer offers. 

You can produce drawings up 
to 15 feet long, in any carriage width. 
How about multiple plots, 
or automatic queuing of text and 
plots? Yes, EOgraph Plus lets you 

do that. too. 

Best of all, EOgraph Plus 
emulates both Houston Instruments 
DM/PL and Hewlett Packard HP-GL, 
so you can use almost any software ~ 
program ever written for PCs. 

Think of it! You can turn your 
ordinary printer into a plotting power- 
house, for just a fraction of what a 
plotter costs. 

It may sound too good to 
be true, until you call us toll-free at 
1-800-548-5780. 


DEALER INQUIRIES cen 


| cotron Corp / 121 Westpark Road / Dayton, OH 45459 1 
1 Please send information and independet est ports cl 

1 
1 NAME 1 
4 ADDRESS ! 
rcmny STATE__2P 1 
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INTRODUCING THE DYNAMIC HIGH RESOL 


GeniusDymetouse GM.6000 


THE GENIUS DECISION Nearly 1,000,000 users have made the 2 IN 4 MOUSE Switch select either 2-b' ton or 3-buttan mouse 


Genius Decision and more keep joining in. Now KYE hasdeveloped mode, easily and quickly. 
another exciting step in mouse evolution. Now YOU should make 


the Genius Decision! INCLUDES; @ GM-6000 Mause (Seriai 
DYNAMIC RESOLUTION The 3 (Mouse) 
High Resolutian Genius Dyna B las te ts 
Mouse's cursor cantrol is nat [7 i mest dl tien ey thware 
pao all elie oft ay @ Three User Manuals 

5 @ Genius Mouse Pocket 
mause‘’s mavement. The — : a 
Sa tocar 1060 BIS 910.25 In Adapter 

ja over , OF 

you can set the resolutian as Suggested Retail $409.00 





low as 90, 120, or 175 DPI if (Re 
your appilcation requlres it. 





The most powerful and 
versatile mouse everi 


A GREAT PARTNER FOR DESKTOP PUBLISHING 


WHEN YOU CHOOSE ONLY THE BEST 


iScan GS-2000 


This convenient hand scanner allows you to input images and documen 
with no distortion. 


OCR FORMAT SUPPORTED Also supports CUT, IMG, MSP PCX, and 
SED file formats. 

Publisher, WordPerfect, and athers. 
IMAGE EDITING View. manipulate, and modify the image pixel 
by pixel, and UNDO if needed. 
MULT-WINDOW SCANNING 
Overlay images, and control 
them independently before 
merging. 
TRUE TO SIZE IMAGE Print an 
dot matrix or laser printers. 


Software @ Dr. Halo Ili Software 


fang” sre Sexonrg Wich and 20D 
Fissoluaon enables you to reproduce graphics 
Ad fet! op your compute screen Images can 
‘be scaened at 256, 512 oF 890 dots oer Ine 





Suggested Retaii $279.00 
The most convenient, versatile, and practical scanner everi 
LIFETIME WARRANTY on aii Genius products. 


24 hours BBS Electronic Bulletin Board System gives 
you the most updated information anytime 


regarding our product 


KYE. INTERNATIONAL CORP. 





‘Tha manufecturer you cen truer? 


Come see us at COMDEX Bally's Hotel booth #B454 


© Payment Visa. MasterCard or COD Cashier Check 
CIRCLE 492 ON READER SERVICE CARD 


© All brand of product names ore trademarks of registered trademarks of 


ts into computer files 


Works with Aldus PageMaker, Dr. Halo, FrontPage, GEM, Microsoft 
Windows, OCR Systems ReadRight, PC Paintbrush, Ventura 


INCLUDES: e GS-2000 Scanner and Controller e Genlus ScanEdit 


agree 

Read Width 105mm 

Pixel Density: 200 DPI 

(8 DPMM) horizontal, 
256/512/840 dats per ine 
Adjustable brightness and 
contrast switches 

CGA, EGA, VGA, Hercules 
displays 

For IBM PC/XT/AT, PS-2/25 & 
30 and compatibles 


© Toll free Technical Support Knowledgeable 
Technicians stand by to answer your questions 


i on 398-0086 6 es, ay Se Soon Support (600) 456-7KYE 


their respective holders. 


@ HANDHELD SCANNERS 


| Summary of Features: 


; OCR Hand Scanners 


ican (Products listed in ascending price order) 


he two OCR hand scanners wa 

reviewed use different methods to 
determine the identity of each character: 
font matching (the tempiate method), 
which matches the character read against 
a font in memory, and feature recognition 
(the topological method), a more sophisti- 
cated scheme that identifies characters by 
their overall shape and distinctive 
features. Your choice among OCR 
scanners should be determined by the text 
you'll be scanning and your intended use 
of the scanned material. If, for example, 
you'll be scanning a font stored in 
memory, feature recognition may not be 
worth the extra price. 

Both the Saba and the Transimage . 
scanners use a full-size interface board 
and a ‘4 -inch-wide scanner window. Both 
allow you to change the default interrupt 
request (IRQ) settings, and both use 
memory-resident software and accept 
macros. 

As pioneers in the OCR hand-scanner 
arena, the Saba and Transimage 
scanners share soma limitations as well. 
Reading italics, underlined text, super- 
scripts, and subscripts is still beyond their 
capabilities. And two other features that 
would be welcome—flagging unread 
charactars and using a speiling checker 
while scanning—are not found in either 
product. 


Sabs Handscan 
Saba Technologies Inc. 


PHYSICAL CHARACTERISTICS $799 
Size of unit (HWD, In Inches) 1% x 5'e x 2%e 
Number of buttons 5 


INTERFACE 


Transimage 1000 
Transimage Corp. 
$2,950 

25a xls x 1%le 
6 





Amount of memory on board None 
Available IRQ settinga 2,3, 4,5, 6,7 
No. of addresses avallabia 128 
Connector type DB-15 

Cable length (inches) 84 


RECOGNITION SOFTWARE Ae 


768K 

2,3, 4,5, 6,7 
256 

DB-9 





Memory-resident software uses 
Total RAM requirement 


No. of programmable button 
combinationa 


FONT HANDLING 





Font matching (automatic or manual) 
Feature recognition (automatic or manual) 
Supported fonta 

ANSI OCR-B 

ANSI OCR-C 

Couriar (point sizes} 

Elite (point sizes) 

Pica (point sizes) 

{TC famity group ° 


Other ie} 


NA 
Automatic 


@ 
° 
@ (8-14) 
@ (6-14) 
@ (8-14) 


@ (most fonts in 
most sizas) 


| CHARACTER HANDLING | HANDLING 


Reads boidface ie} 
Recognizes proportional fonts (eo) 
Max. scanning speed on PC-XT (cps) 9 

Max. acanning speed on PC AT (cpa) 30 


Text HANOLING | 


Accepts scanner input as if typed e 
trom keyboard 

Automatically loads ASCII taxt 

Into application 


Saves output to ASCil file 
@-Yes O-No 
N/A-—Not applicable: product does not use this method of character recognition. 
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hile text scannars heve progressed tar beyond the ability to raad 

only specialized OCR tont famites, there are still more improvements 
to be made. The Saba Handscan uses a template scheme to recogniza 
characters in a scanned image, which means you must preload a typetace 
before you start scanning. It no matching typefece axists, thare will be no 


frecognition. 

Although scanners using the templata scheme do offer a wide vanety 
of font tamities, the Handscan does not currently support proportional 
fonts; tharafora, the ITC font families in our tests wera discarded. Even the 
10-point Counar, which is e supported font, was not entirely successful, 
although the scanner did surprisingly well with 8-point Couriar using its 
built-in magnitication switch. At normal size and stroke weighi, the 
Handscan was successful with Pica and Ehte type 

The Transimage 1000 uses a topologicat ar faature-recognition 
scheme. By examining specific charactenstics (descenders, ascenders, 


In tha following sets of boxes, we reproduce a portion at the 
original tast manuscript in @ given tont and point siza, along with 
the same text as read in by each of the three tested scanners. 


Original 


The world of alternate input de‘ 
share of eccentric gizmos crusac 
QWERTY keyboard and the Microso: 


“a 0% gray 
Saba Handscan 99.6% success Jj 77% success 


The world of alternate input dev 
share of eccentric gizmos~crusac 
QWERTY keyboard and the Microso! 


Original 


The world of alternate input devices s 
eccentric gizmos crusading to tear you 
Microsoft Mouse. Some of them offer t 


10% gray 
success 


The world of aiternate input de 


Saba Handscan 0 


ecceotric gizmos crusading to te 


Microsoft Mouse. Some of them of 


PC Performance Tests: OCR Hand Scanners 
a 





















rounded bowls, tioating dots, and the like), this scheme identifies a scanned 
cheracter on the basis ot its contours. In genaral, the Translmage scanner was 
more robust in its ability to recognize a wide vanety ot tont familes, whether pro- 
portionat or not, although it worked best in the 10- and 12-point ranges. 

For tha saka of companson, we are including test results tor the Kurzweil 
Discover 7320 (tor a review. see "Scannars Take OH,” PC Magazine, October 13, 
1987). The Kurzweil, ot course, breezed through the tests. perlorming flawiessly 
with normal Pica and Elite types. Proportional tonts and a wide vanity ot type sizes 
posed no obstacte for this scanner. 

Netther of tha OCR hand scanners worked well in the mimmal 10 percent gray 
mode, arror rates increased dramatically, as the test resuits show But since the 
Kurzweil uses an automatic feeder assembly designed to eccept one sheet ata 
tima, it could not handle a page of text with an overlaid acetata sheet; conse- 
quently, PC Labs was not able to conduct a gray-scele test an it at all. 


Normal Pica Tests 


O% gray 


Kurzweil Discover 7320 5 jo9:. success 


The world of alternate input dev 
share of eccentric gizmos crusac 
QWERTY keyboard and the Microsoi 


Normal Elite Tests 


O% gray 


Kurzweil Discover 7320 § \09%, success 





N/A—Not applicable the Kurzweil Discover 7320 could not perform this test. 


Transimage 1000 99.6% success 


The world of alternate input de 
eccentric gizmos crusading to td 
Microsoft Mouse. Some of them of 
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To test the OCR scanners, PC Labs tried the devices on part of the task. Not all documents are composed of clean, was repeated through each of the possible gray scales. 


manuscript pnnted in a vanety of common typetaces and crisp type. Xerographic copies and newsprnt do much to Because the refractive and reflective properties of the 
pre a a ena encheadrgeer teduce the tegibility of characters, as weil as reducing the “clear” acetate itsell (without recourse to any artificial 
Helvetica, Times Roman, Bookman, Schooibook, and Contrast between the background paper and foreground graying) wouid alter the contrast of the scanned text 
Palatino, we reporl only the results for 10- and 12-point type. document, we expected satisfactory results only with 
Courier and 10-point Helvetica, along with the two To test worsl-case scanning, PC Labs used PageMaker gray scales of 0, 10, and 20 percent, At 10 percent, the 
Pica and Elite in 10-point, or “normal,” to creale a document with five shaded boxes containing equivalent document would be an old, yellowed 
size. Besides ing the O-percent-gray-scale Progressive gray scales of 10 to 60 percent, This document newspaper. At 20 percent gray scale, with the added 
version of the text each scanner scanned in, we note the ‘was pnnied to a 3M overhead-projection acetate sheet wilh — effect of the acetata, an equivalent document could well 
of characters successfully reproduced from a QMS PS-800 Pius laser printer having 300-dol-per-inch be any text pnnted on a darker-colored paper stock. in 
text with O and 10 percent gray scales. resdlution, Once satisfactory scanning was accomplished fact, the 20 percent proved impossible for the hand 


Gray-scale values were introduced because testing the for a particular font family and point size, each shaded box = scanners, and the gray scale was hmited fo 10 percent 
hand scanners on clean printouts in various fonts was only was placed over the same text and the scanning process ‘throughout. 


10-Point Courier Tests 


Original 


The world of alternate input devices s 
eccentric gizmos crusading to tear youl eccentric gizmos crusading to t 
Microsoft Mouse. Some of them offer t] [Microsoft Mouse. Some of them 


‘ 0% gray 10% gray 
Saba Handscan 96.2% success J 0% success 


| The world of alternate input q |The world of alternate input de 
iol tleccentric gizmos crusadlng }| |eccentric gizmos crusading to t 
the |Microsoft Mouse. Eome of t Microsoft Mouse. Some of them of 





12-Point Courier Tests 


: . « 0% gray 
Kurzweil Discover 7320 § soos, success 


Original 


The world of alternate input de 
alare of eccentric Spee crusa 


The world of alternate input de 

eccentric gizmos crusading to t 

Microsoft Mouse. Some of them 
WA—WNot applicable: the Kurzweil Discover 7320 could not perform this test. 





Transimage 1000 


The world of alternate input de 
eccentric gizmos crusading to t 
Microsoft Mouse. Some of them o 





10-Point Helvetica Tests 


Original - Kurzweil Discover 7320 


The world of alternate input devices seems to attrac 
tear you away from the QWERTY keyboard andth@ |eccentric gizmos crusading to te 
others a good belly laugh. Microsoft Mouse. Some of them of 


WA—Nol applicable: the Kurzweil Discover 7320 could not perform this test. 








10% gray 
0% success 





Saba Handscan 


hewor!do!s! !ernmeinpmdevloessse!r 
mosmussdmo!o 


Microsoft Mouse. Some of them of 
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COLUMNS F ! 
1] i § 
The actual proportions I deter | bold to follow Per rault’s logical 
sneduponss aresultof compar {conclusion of this progression 
Pathe ideal orders ofthe vanous|and make the Compote 1t 
JRenaissance authorities stem damtersin height, producingan 
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The Wyse WY-700 Graphics Subsyste 
In desktop publishing, PC users have set high 
standards for themselves. Among displays, 
their first choice is our WY-700 high resolution 
monitor and video board. It’s the best seller 
by a wide margin, for reasons that are plain to 
see. The WY-700’s sharp 1280x800 pixel 
resolution rivals subsystems costing twice its 
$995 price. No one else gives you nearly as 
many pixels per dollar. And its 15” paper white 
screen presents two full, truly WYSIWYG 
pages in high resolution mode. 

The Software Compatibility Leader. 
The WY-700 now runs over 100 programs in 
high resolution mode. Including Xerox Ventura 
Publisher and Aldus PageMaker/PC, as well 
as many other desktop publishing applications. 
Plus a broad selection of CAD software, and 
business programs such as Microsoft Windows, 
Lotus 1-2-3, and WordPerfect. The WY-700 
also supports all PC compatible software in 
CGA and MDA modes. 

bits aoe bundled a Hotshot product. 
Now the WY-700 comes bundled with a custom 
version of Hotshot Grab, from Symsoft. It 
enables you to capture and store any text or 
graphics screen and transport it to another file 
or DTP application. For example, with a few 
keystrokes you can load a CAD image into your 
DTP document. And Hotshot Grab, a $99 value, 
is free with the WY-700. Now. But not forever. 

SystemWyse” adds even more. Wyse is 
the only manufacturer who makes the monitor 
and video board in its DTP graphics subsystem 
as well as a selection of 286 and 386 based PCs 
to drive it. That gives you a system integrated 
with singular harmony. And supported by 
a singular source. Call today for more informa- 
tion on the WY-700 and the full range of com- 
patible software applications. 


1-800-GETWYSE 


Wyrer isaregistered’ prademark of 
fechnol 


Wyse Technology. SystemWyse and trade- 
s of tra a atkajamncie Venira Pubioher Keron, Aldus 
Praeblaker/SC/Ald, lashed Ge by Symsoft; Windows/ Mi 23/ 
Perfect/" Perfect . Screen text and ahs adapted f from 
The Classecal Orders ae Fen sas by ty Robert Chitham, Rizzoli International, NY. 
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We make it better, or we just don't make it. 


Digitizers 
18” x 24” 
thru 
9’x9’x9’ 


We'll cover your digitizer needs with twelve 
different active areas to choose from. From the 
GP-7 Grafbar Mark II, (“Flexibie, Precise, and 
Elegant ...”, PC Magazine), all the way through 
the 60” x 72” GP-8, and of course the user 
adjustable active volume of the GP-8-3D. And 
you can digitize on any work surface. 


All our digitizers come complete with RS-232 
output format, power supply, two-way commun- 
ications, a stylus, optional one button and four 
button cursors, a five function menu, and are 
IBM-PC compatible. So no matter what your 
size requirements are, we've got you covered; 
(at low cost tool). 


OEM versions available. Directly supported by 
AutoCAD, DesignCAD, Generic CADD, CAD- 
VANCE, CADKEY, Microsoft Windows, etc. 
Dealer inquiries invited. 

For more information contact: 

Skip Cleveland (203) 255-1526 


SCIENCE 
ACCESSORIES 
CORPORATION 

970 Kings Highway West, P.0. Box 650+ Southport, CT 06490 
(203) 256-1526 « Telex 964300 + FAX (203) 254-7271 
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= HANDHELD SCANNERS 


BETTER PRICE AND CONTROL So 
why should you pop for a hand scanner in- 
stead of saving for a full-size one? Part of 
the answer may be that although prices 
have dropped substantially over the last 
few years, the cheapest full-page scanners 
still start at about $1,000. The two OCRs 
reviewed here cost $799 and $2,950, 
but—a far cry from desktops—the four 
graphics scanners included range from 
only $249 to $349. Hand scanners, in ad- 
dition, are smaller and more maneuver- 
able. And you have more control over the 
scan area and the angle of scanning. 

Handheld OCR scanners allow you to 
be more selective of the text you want to 
read. At least one manufacturer of facsimi- 
le boards for the PC (see ‘‘Getting the 
Fax,’’ PC Magazine, June 28, 1988) has 
software that can take the logos and signa- 
tures scanned with its unit, integrate them 
with letters from a word processor, and fax 
them using the PC. 

Although there seem to be several rea- 
sons to buy a hand scanner, it’s neverthe- 
less a tough decision. OCR scanners like 
Saba’s Handscan, for instance, ease the 
pain of reloading old documents and fill | 
the void left by mainframe systems that 
can’t transfer information from reports to a 
user’s PC. In contrast, handheld graphics 
scanners offer no additional functionality 
over full-page scanners. 

A company that just spent $5,000 to 
$10,000 for a desktop publishing unit will 
probably invest a little more to get the full- 
Page capabilities. The software used to 
merge fax letters is interesting, yet it re- 
mains cumbersome and time-consuming. 
But for small-business and home users, the 
price difference is nothing to shrug off. A 
2- to 4-inch-wide image, in fact, may be 
enough for their applications. 

Changes and exciting innovations are 
common in the scanner industry, among 
them combination graphics/OCR hand 
scanners, so what you need but can’t get 
today may just be around the comer. In the 
past 2 years, vendors have developed 
much-more-sophisticated software for 
reading and changing scanned images. 
Kurzweil Computer Products, a Cam- 
bridge, Massachusetts—based manufactur- 
er of desktop scanners, recently an- 
nounced a scanner for the blind that 
examines a page and then vocalizes the 











“~s Performance Tests: 
ee Graphics Hand 
~ Scanners 


I? testing this latest generation of hand 
scanners, black-and-white line art did 
not prove much of a challenge, although 
the Packard Bell scanner, teamed with 
GEM Scan support software, consis- 
tently converted the circular polar grid 
into concentric ellipses. 

Halftones, however, were a 
completely different story. Both the 
Packard Bell and The Complete PC 
hand scanners were extremely sensi- 
tive to the gray tones in the photo and 
recorded much of the off-white as some 
level of gray. The Logitech and DFI 
scanners assumed that the lowest-level 
gray was to be represented as white 
and produced a cleaner image. 

Overall, price will tell; none of the 
tested hand scanners could match the 
halftone recognition of the $9,950 
Kurzweil scanner we used as a 
standard of comparison. 


PC Labs compared the four graphics hand 
scanners’ output head-to-head and also matched 
them with the Kurzweil Discover 7320 desktop 
model's output in @ test suite designed to examine 
their performance in four areas: 


e line ant with simple blacks end whites eno no 
Qrays. 


e mMultipie-line resolutions, as you might find on 
graph paper or a bluepnnt; 


® unscreened gray tones that might appear in a 
photo: and 


® prescreened gray scales representing mages 
In newspapers or Magazines 


PC Magazine's ant department provided the basic 
testing matenals: a copy of the PC Magazine logo 
for line art, a polar graphing gnd for multiple-line 
resolutions, @ portrait of PC MagNet's assislant 
manager Wendy W. Huang for the photo, and a 
gray scale generated with PostScnpt and pnnted on 
a high-resolution typesetting machine. 
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' : sean Line an scan 


Halttone scan Gray-veale oun 


The Complete PC 
* The Complete Hand Scanner 





Pogo sean Line-art scan 





Halftone sewn Gray vente wan 


Diamond Flower Electric Instrument Co. USA Inc. 
Handy Scanner HS-2000 





Hutfione scan Grayostale scan 


Logitech Inc. 
ScanMan 
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Packard Bell = 
PB-PS1000 Pocket Scanner * 
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‘) Summary of Features: © 
Graphics Hand Scanners 


{I the graphics scanners we’ 
reviewed come with a haif-size inter- 
face board and an 8-pin mini DIN 
inector, and all offer adjustable 
intrast. None has evolved as an 
ie ieamaberoostvs othe ciser more «> 
advanced models, but this does” 
ee eae we peveiongne 


The Hebe oa 
The Tretorn Somret. 
$240 

Via x30 x 4% 
2'e 


Soft Stationary 


384K 
10 


| e-Yes 


wait. Newer models’ ratings of up to 400 
dots per inch are already overshadowing 
the 200-dpi resolution offered by the four 
scanners reviewed here, And an image 
larger than 2 to 4 inches wide willbe 
» scannable in multiple passes, followed by 
automatic merging 4 the roel o portions 
of the image. .. %! 


meer 
H5-2000 
OF, 

on) 


Via X5Ma KB%e Wax Sila xB%e 1% x32 x4 


2% 


Paintshow Plus GEM Scan 
256K 512K 
" " 


Halo DPE 
512K 
W 


ali ic ti rect dons oe nor eget 


words so that the user can listen to the text. 
Mitsubishi, Commodore, Nisca, and 
Marg Technology are among the compa- 
nies that expect to release hand scanners 
this year as well. Hand scanners, after all, 
are still in their infancy; you should expect 
several changes as the market matures. 
Are hand scanners really handy tools or 
just interesting gadgets? Like any other 
product, it really depends on what you 
need to get the job done. Make a wish list 
of those capabilities that you want out of a 


scanner, then compare it with what you 
find in the following reviews. Included are | 
scanners from The Complete PC, Dia- 
mond Flower Electric Instrument Co. 
(DF), Logitech, Packard Bell, Saba Tech- | 
nologies, and TransImage Corp., they are 
arranged alphabetically by company | 
name. Once you’ve chosen a scanner you 
like, get a demo from your local dealer and 
ask hard questions about image editing, 
file formats, and recognition tech- 
niques—before you write the check. 


OCR SCANNERS 


SABA TECHNOLOGIES INC. 


Saba Handscan 

When you see Saba Technologies’ ads 
with the Handscan moving a column of 
numbers effortlessly into a spreadsheet, it 
triggers feelings of both excitement and 
skepticism. It looks too easy, you may 
think, and couldn’t possibly support so 
many fonts. Once you try it, however, the 
$799 Handscan dispels your doubts with 
an impressive performance on fixed- 
spaced fonts. 

The Handscan unit looks like a chubby 
mouse with a windshield. On the top a 
square button used to initiate scans is 
joined by two arrow-shaped buttons on 
both sides of it. An arm containing the 
scanning light protrudes from the front of 
the unit and is surrounded by a clear plastic 
guide. And a red line is etched in the guide; 
the Handscan glides on two vertical wheels 
mounted to it. 

To connect the Handscan to your PC, 
you insert a full-length circuit board in the 


A race 


FILE 





Sabo Handscan 

Saba Technologies Inc, 
9300 SW Gemini Dr. 

Beaverton, OR 97005 


‘Requires: 512K RAM, two disk drives, 

DOS 2.1 or later. PC/XT/AT compatible or 
IBM PS/2 Model 30 (needs full-length ex- 
pansion slot). 

In Short: A well-designed OCR scanner that 
accurately reads fixed-spaced fonts into most 
applications. Covers most major brands of 
mainframe- and PC-based lasers and impact 
CIRCLE 704 ON READER SERVICE CARD 





PC MAGAZINE a@ eee 1988 
8 


FN TRER GARDENS 


PAT LOVERS CALANDER 


TE NEW VACATION TACK AGES 
ONEV FROM VULR TH 


Finally! Scanner technology made portable 
and affordable. NISCAN is the unique hand- 
held scanner that rivals the image quality of 
many larger scanners for only $299.00¢ 


A BETTER IMAGE! 


Pass NISCAN over any photograph, text, or it 
lustration and watch a crisp, clear image ap- 
pear instantly on your screen. One look and 
you'll be convinced that NISCAN has the best 
image quality of any hand-held scanner on 
the market. For special effects, try any of 
NISCAN's 5 dither patterns or 32 contrast 
levels. These image enhancement features 
are guaranteed to add a professional touch to 
your next publishing project. 


NISCAN IS COMPATIBLE! 


NISCAN is compatible with IBM PC/XT/AT#, 
PC portables and compatibles. File formats 
generated with NISCAN are load-and-go with 
many programs including: VENTURA 
PUBLISHER}, ALDUS PAGEMAKER}, and 
GEM DESKTOP+. GEM IMAGE} and TIFF for- 
mats make it easy to merge images with 
popular word processing software as well. 


NISCAN covers a full 4.2 inch path and comes 
complete with scanner, GEM Scan# software, 
half card, and comprehensive users guide. 


Solve all of your image problems with the 
power of the most affordable, fully featured 
scanner on the market today. 


Send coupon to: 

NISCAN Informaton Center / NISCA, 2639 Wainut Hill Ln #113, 
Dallas, Tx 75229, FAX 214-350-5049, Valid only in continertat 
USA. Allow 2-3 weeks for delvery Product names preceeding “{" are 
registered trademarks of their respective companies * Texas 
resdence add 6% sales tax ¢Suggested rete pnce 
DISTRIBUTER INQUIRIES WELCOME. 
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PC and attach the scanner with a 6-foot ca- 
ble. The Handscan board requires an un- 
used IRQ and port address, and it comes 
set up for IRQ3 (COM2). If the board con- 
flicts with your current configuration, you 
must move the IRQ jumper on the board to 
another position and, in some cases, 
change the DIP switches to select another 
port address. 

The scanner software comes on a single 
disk with a simple installation program. 
You select the font types to be scanned and 
enter new addresses if you’ve changed 
jumpers or switches. Depending on your 
selections, the installation program trans- 
fers up to 2.4MB of fonts to your scanner 
directory. 


SOFTWARE SETUP To activate the 
scanner, you run S-DRIVER, a 160K 
memory-resident program that controls the 
scanner. You then run SCAN, a program 
that defines the font that you’re scanning 


307° 
(33) 
4 


1g 


5 0 


b+ 


and fine-tunes the scanner’s operation. If | speed. When the Handscan buffer is al- 


you switch fonts often, SCAN can be load- 
ed as memory resident; this requires an ad- 
ditional 65K. 

The Handscan operates as if you were 
typing the text from the keyboard. After 
you’ve loaded your software, you line up 
the red line on the plastic guide over the 
center of the text line and press the center 
button to activate the scanner. You move 
the device steadily to the right and release 
the button at the end of each line. As the 
scanner completes its conversion, the 
characters are sent to the screen. 

With a good-quality document, the 
Handscan is rated at 9 characters per sec- 
ond on an XT and 30 characters per second 
on an AT. As the test document was 
scanned, the device responded quickly and 
accurately, even as the red guide wandered 
off the mark a bit. Too much wandering, 
however, slowed the recognition of the 
fonts and quickly reduced the scanning 


02.$ 
i} 


most full, the software issues a low beep so 
you can pause. If you scan too fast, it beeps 
at a higher pitch. 

Emulating the keyboard in every appli- 
cation presents big problems, but the 
SCAN program covers all of the bases. All 
of the Handscan buttons, including both 
the push and the release of the center but- 
ton, can be programmed with an extensive 
keystroke sequence. 


FONT SUPPORT Saba markets the 
Handscan to users that scan computer-gen- 
erated reports, and the list of supported 
fonts reflects the company’s approach. 
The device supports several laser fonts for 
the IBM 3800 and Xerox 9700, and line 
printer fonts for Data Products and IBM 
printers. In addition, it supports NLQ fonts 
for the Epson FX and LQ printers, Okidata 
190s, Toshiba, and IBM Proprinter, as 
well as letter quality printers using a vari- 
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ety of fonts. The Handscan does not sup- 
port proportional fonts, and it had extreme 
difficulty interpreting some of our scanner 
test scripts. 

In case you don’t know the font you’re 
scanning, the SCAN program’s automatic 
search feature identifies the closest font 
that matches it. You select the category of 
fonts to search (lasers, NLQ, and so on) 
and select Automatic mode. SCAN re- 
quests some sample data, and after you 
scan in some text, it searches its font li- 
brary for a match. When it finishes, it pre- 
sents a list of possible fonts with its success 
rate and lets you select a font. 

Saba also included options to further 
enhance the Handscan’s performance. 
You can instruct the scanner to skip char- 
acters, change them to other characters, or 
start and stop a scanning procedure when a 
character is sensed. Both the speed of 
sending characters and the contrast levels 
are controllable, and you can limit the 


character set to numbers only. 

In getting started, you'll find the 
Handscan’s documentation excellent from 
installation to tutorial. The software refer- 
ence section is detailed, and there are 
many good tips to help you use the prod- 
uct. The word processing and spreadsheet 
tutorials are also extensive and helpful. 

The Handscan is well designed, with 
very few drawbacks. The lack of propor- 
tional fonts is disappointing, since more 
and more outputs are created using fonts 
like Times Roman and Helvetica. With 
spreadsheets, add-ins, and TSRs already 
taking up precious memory, the 160K 
scanner driver may force users to modify 
their current setup. 

Saba has created a dynamite product to 
bring data quickly and easily from reports 
to an application. If you spend any time 
transferring information manually toa PC, 
the Handscan is an inexpensive yet power- 
ful solution to your problem. 


TRANSIMAGE CORP. 


TransImage 1000 


The Translmage 1000 is an OCR camera 
for serious hand scanning. Working from 
within your application, the TransImage 
1000 lifts a variety of fonts within a range 
of character sizes and puts them on your 
screen. 

Unlike most handheld optical devices, 
the $2,950 TransImage 1000 shakes the 
mouse image and takes on a more futuris- 
tic look. About 2 inches wide, the unit sits 
on two rollers. On top sit six programma- 
ble buttons, and below the unit is the cam- 
era that reads the text. At its base, two 
lights point toward a plastic guide that you 
pass over the text. 

The Transimage 1000 connects to the 
PC with a 5-foot cable and a monster full- 
slot board. Besides holding over 700K of 
memory, this board has five custom VLSI 
chips and a Motorola 68000 to handle the 





AND START 
COOKING. 


Inboard” 386/PC makes whatever 
software you run, run ten times faster. 


Thelntel Inboard 386/PC helps 
you work faster 


So you won't 
have to stop and 
wait while your 
computer recalcs 
a spreadsheet. It 
also supports up 


to 3 megabytes of memory so youcan And cook until done. 





Inboard isa trademark of Intel Corp 386 is a trademark of Intel Corp. © 1988 Intel Corp 


create even bigger spreadsheets. 
And it comes with a five-year 


warranty from Intel, 
the company that 
developed the 386" 
chip. So why wait? 
Get our Inboard 


386/PC. intel 
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load. It comes factory-set at address 300H, 
but you can select up to eight other ad- 


dresses through the use of DIP switches. In | 


addition, the board uses one DMA channel 
(1, 2, or 3) and one interrupt (1 through 7), 


il 
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both set with jumpers. 

To set up the TransImage 1000 soft- 
ware, you can either use a batch file or cre- 
ate your own directory and copy the six 
diskettes to your hard disk. To limit hard- 
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| Transimage 1000 
TransImage Corp. 
910 Benicia Ave. 

| Sunnyvale, CA 94086 
(408) 733-4111 





[ List Price: $2,950 


| Requires: 384K RAM (512K for optional 
features), hard disk, DOS 2.0 or later. 
PC/XT/AT compatible (needs full-length ex- 
pansion slot), graphics monitor recommend- 
ed as well. 
In Short: A high-priced, high-quality OCR 
camera that reads most fonts well if you have 
patience. Includes several tools for stream- 
lining ifs use in applications. Software not 
copy protected. 
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ware obsolescence, TransImage designed 
the interface board so that it’s loaded from 
the hard disk each day. In this way, you 
can make modifications to the system 
without swapping ROM chips. Using a 
setup program, the download process 
takes several stages and, after a few min- 
utes, readies the scanner for its first job. 


HIGH-TECH SCANNING To start 
scanning, you place the plastic guide over 
the first letter of your text and squeeze the 
button on the side of the unit. A red light on 
top flashes, indicating that the scanner is 
calibrating the camera to the exposure. 
needed. After a short wait the light turns 
green, which signals you to move the unit 
across the page. When you finish a line 
and release the button, the unit processes 
the text and reads characters directly into 
your current application. Because of the 
power of the interface board, the program 
uses only 12K RAM to transfer characters 





SIT THERE. 
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into the PC’s keyboard buffer. 

The TransImage 1000 is rated at 40 
characters per second and is extremely 
quick at converting scanned images. Using 
feature-recognition techniques, the scan- 
ner looks for the components that make up 
a letter—such as the vertical bar and hori- 
zontal crossbar in the letter 7. In this way it 
can analyze most fonts and sizes ranging 
from 8 to 14 points. The unit can also leam 
unusual ones. 

To acclimate you to using the scanner, 
TransImage provides a screen that displays 
a large image of the scanned letters, help- 
ing you see how straight you are scanning. 
It also takes a while to find the best way to 
hold the unit, squeeze the side buttons, and 
still have your index finger in position for 
pushing one of the programmable buttons. 

To enhance the system further, Trans- 


with several valuable features. Using a 
pull-down menu system, you select Modi- 


The Intel inboard 386/PC helps 
you work faster 


The next time your computer keeps 
you waiting, fill out this coupon. And 
find out how you can make whatever 


software you run, run 10 times faster. 
© 1988 Intel Corporation. Inboard is a trademark of Intel Corporation. 
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fy to change the screen colors or the hard- 

ware addresses and interrupts. With the | 
Utility option, you can adjust the exposure 
fequired for the best scanning, or you can 
practice scanning a document. The most 


powerful configuration option, Applica- | 


tion, recalls and stores the definition of 
how the scanner reacts to text. 


TOWARD IMPROVED RECOGNI- 
TION A new feature in Version 1.1 of 
the TransImage software, the Lexical As- 
sist, adds a powerful capability to the sys- 
tem. An optional 150K memory-resident 
function, the Lexical Assist is a list of 
100,000 words that the TransImage scan- 
ner uses to solve recognition problems. Ifa 


word contains only one scanning error, the | 


Lexical Assist will search for a match. 
The TransImage 1000 performed well 
in our tests, especially in the 10- to 14- 
point fonts. Errors were most often made 
in the unusual words (for instance, 


Inboard™386/PC. 


| 

| 

| Name 

| Title 

| Company. 
| Address 

| City/State/Zip 
! Phone 





I can't wait. Send me more information about fhe 


| QWERTY) or in fonts like Bookman that 
have flowery gs or gs. Although the pack- 
age should handle ligatures and kerning, it 
had several problems with these, again in 
the Bookman font. 

The TransIlmage 1000 documentation 
is a combination tutorial and reference 
guide, moving step by step through each 
phase of using the system. In many cases, 
however, it sends you to a chapter or an ap- 
pendix that hasn’t been covered yet, and 
you find yourself bouncing around the 


| manual a lot. 


Translmage Corp. requires you to take 
a training class before using the unit— 
good policy on its part. The configuration 
software isn’t straightforward, and if 
you're not used to it, it can be frustrating to 


| work with. The first couple of scans are 


disappointing until you acquire a feel for 
the unit, but with a couple of hours of train- 
ing you find yourself moving quickly and 
accurately across the page. 
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DF1 presents a major hreakthrough in the art of publishing. The Video Capture-1000 is a remarkable 
tool to create sharp, halftone graphics from a TV, video camera or any other standard video source. 
The Video Capture is the affordahle, perfect complement to our Handy Scanners - it captures 
images that cannot be scanned. 

Enhance your desktop publishing documents with any image, whether text, a still-life ohject, or 
a real-live subject. A mere push of a hutton instantly captures and displays an image on your 
monitor. Use the accompanying software to hit-edit, crop and save the image. Afterwards, you 
ean hring the image into almost all graphics software packages, including PageMaker, Ventura, 
WordPerfect 5.0, PC Painthrush Plus, and First Publisher. With these packages, you can further 
enhance and print your captured images. 

The Video Capture is designed for the IBM PC/XT/AT and Models 25/30. It comes with the 
VC-1000 mechanism, a video digitizer card, RCA video cahle, utility disk, user's manual, and 
the HALO Desktop Publishing Editor package. 


FOR INQUIRIES OR TO ORDER, PLEASE CONTACT: 


® Dilemond Flower Electric instrument Co., {U.S.A.] Ine, 
2544 Port St. West Sacramento, CA 95691, USA Tel (916) 373-1234 Fax (916) 373-0221 
Diemond Flower Electric {Northeest}. Ine. 
5C Joanna Coun, East Brunswick NJO8816,USA Tel (203) 390-2815 Fax (201) 390-2817 
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The Transimage 1000 is a pretty good | package supports CGA, EGA, or Hercules | printer resolution and bit-per-second rate 
performer despite its quirks. Fixed-space | screens, color, and a mouse. You can also | with LPTI: selected) could be skipped 
fonts, however, can be done more cheaply | select one of 20 printers and the software’s | automatically, the rest of the installation is 
with a unit like Saba’s Handscan. And | output port. simple and easy to complete. It’s a little 
desktop units with good OCR capabilities Although a few questions (such as | unnerving, however, to discover that the 
are coming down in price. If you have a lot 
of proportional text to scan and you can 
stick with fonts in the 10- to 14-point range 
to keep the TransImage 1000’s accuracy 
up, you may be able to justify the cost of 
the unit. 


GRAPHICS SCANNERS 


THE COMPLETE PC 
The Complete Hand 


Scanner 

To round out its PC-based facsimile trans- 
mission product line, The Complete PC 
offers The Complete Hand Scanner. Used 
for creating graphics images, this $249 
scanner can be used standalone or teamed 
up with The Complete PC’s PC-based fac- 
simile software. 

The scanner’s package includes a scan- 
ning device, a PC interface board, and Soft 
Stationary, the scanning software. The 
3%-by-5-inch scanner features a button on 
top, plus a small window to help you line 
up the image. On the left side is a slide 
switch with four positions: one for black- 
and-white scanning, the other three for 
substituting gray scale patterns. An adjust- 
ment wheel controls the contrast of the im- 
age. And underneath the unit are two rub- 
ber rollers: one that signals the distance 
traveled to the interface, another that keeps 
the movement of the device in a straight 
path. A 5-foot cable connects the scanner 
to an interface card. 

Taking up a short slot in the PC, the 
card measures a mere 2 inches tall and 414 
inches long. The one DIP switch can be 
changed to eight different addresses, but 
the IRQ (interrupt request) is limited to 
IRQ3 or 5. Since IRQ3 is used by COM2 
and IRQS by an XT hard disk or an AT bus 
mouse, you may have to shuffle the con- 
figuration of your devices to add the scan- 
ner. 

The software installation is menu driv- 
en and lets you start from scratch, modify 
the installation, or just install a printer. The 
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Introducing the fastest, 
smallest, “all in one"12.5 MHZ 
(2286 Computer. 





1 Intal® 80286 Based Computer 
Dual Spaad6.25-12.5 MHz. O/ 
1 Walt State. Usas letast 
surface mount tachnology by 
Western Digital. 


2 Using 256K or 1 MB x9 SIMM 
RAM. Expendable to 4 MB. 


Buiit-In Paradise EGA 640 x 
480 
4 Built-in floppy Driva Control 


ler. Supports 3.5 or 5.25 Inch 
or drives. 





5 Bullt-In hard disk controlier. 
MFM type, ellow 1:1 Inter- 
laave with a 32K cache of 


statle RAM. Their “options” are our 


6 _Bulltin serial, 1 peratiets 1 built-in ‘‘standards’’. (oo 286 


P/S 2° compatibla mouse 
ports. * WD 286 Main Board " Mouse Port 


*125 MHz * Psrsdise EGA 
4 4 * 840K RAM +2 Serial & 1 Parallel Port BASIC SYSTEM $1 365 
Bullt-In CMOS celender/ * Hard Oisk/Floppy Controller * Enhsncad 101 Keybosrd 
. 6 iF BUNDLED WITH PAGE 
One 1 2 MBFI Oisk Mini Ca 
clock & system configuretton. :) Breen st air Pa ae 2 Bean aply PERFECT AND DR. DOS ADD $120 
(ELE label rcc*8' Approved Configuration Options. 






Options Availabla — call for price. 
Tower or Full Size Case Monitors 
36 Floppy Keyboard 
Hard Oisks Co-Processor 
Tspe @ack Up 


Music Loop I!!! 4 
Introducing New Music System 
Loop Music Synthesizer Card 
*** The Hardware 
Loop Music Synthesizer Card consists of 12 channels (voices) 


music output, with 32 preset instruments. It has a built-ir 
reo emplifier to drive speakers, headphones or home stereo 





eae 

9 war é 

pose! - Daline ieaitivanl a VERTEX 

* Auto Bass Chord Rhyihm Compiler °° Intelligent Organ 

Baise slong * Music Teacher Advanced Research, Inc. 
$299 value 


169 wn | 800-521-4892 


In CA (714) 835-1919 
Fax: (714) 835-3238 
1111 Town & Country Road, Unit 50 


er Orange, CA 92668 eS 


We are committed to offering you the highest quatity 
products you can count on the type of service you 
deserve snd the pricing you need 

* Free One Year Warranty * Free Credit Card Usage 
* Free 30 Day, money back gusrsntees * Free shipping 
with Prepaid Order Add 2% per order tor shipping and 
handling. Att prices are subject to change without 


notice Come to see us at Comdex. 
Booth #R20A (Main Hall) 
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install program adds C:\SCAN to the 
PATH statement, a device driver to CON- 
FIG.SYS, and a program to the AU- 
TOEXEC batch file without waming. 

Once you’ve completed the installa- 
tion, the main menu contains six options 
chosen with either function keys or cursor 
movements. To scan, you select the menu 
choice for a 5-inch or 10-inch scan; a row 
of red LEDs subsequently lights up in the 
scanner. You then line up the image with 
horizontal and vertical ridges in the scan- 
ner and hold the button down to activate 
the unit. 

As you roll the scanner across the pic- 
ture, the image appears rapidly on the 
screen, expanded from the 2%-inch scan 
area to fill your screen. The unit’s two 
rollers force the scanner to track straight as 
long as it stays in contact with the object. 
Just release the button to stop the scanning, 
and hit any key to tum off the scanner’s 
LEDs and use the editor to mainipulate the 
image. 
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The Complete Hand Scanner 
The Complete PC 

521 Cottonwood Dr. 

Milpitas, CA 95035 

(408) 434-0145 

List Price: $249 

Requires: 384K RAM, hard disk, DOS 2.1 
or later. PC/XT/AT compatible or IBM PS/2 
Model 25 or 30 (needs half-size expansion 
slot); graphics monitor. 

In Short; A straightforward handheld graph- 
ics scanner that creates images at 200 dpi and 
converts them to several popular paint-pro- 
gram formats. Software includes routines for 
merging text and graphics for use in the com- 
pany’s facsimile transmission product. Sofi- 
ware not copy protected. 
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Once you've scanned the image, you 
can view and scroll it with the cursor and 
page keys. The arrow keys scroll the 
screen slowly; Shift plus an arrow key 
scrolls faster. You use function keys to re- 


duce the image to % or ‘/ie of its original 
size or return it to normal. F5 rotates the 
image 90 degrees but only to the left, so 
it’s best to scan images that need rotating 
with the top to the right. 





1. Buy this. 











BE PREPARED 


Is your hard 

disk nearly full? 
You can buy 
another one. 


Bernoulh offers Or you can go 


affordable, unlimited — gne better and 
data storage capacity. 





EXPANDABILITY. Are your 
data storage needs increasing? 
Bemoulli Box’ systems give 
you unlimited data storage 
capacity via inex- 


buy a Bernoulli.” 





Mie SS 





Macintosh” and back.** And be- 
tween PCs and PS/2s” with com- 
plete harmony. Simply by removing 
a Bemoulli Disk Cartridge from 
one machine and inserting it 

in another. 

TRANSPORTABILITY. How 
about transporting data from 
one branch office to another? , 

_ WithBemoulli Disk { 
Cartridges, you can 
send data safely 





ef Bemoulll offers z 
pensive* 20 MB across town or accesstimes grows, they're priced lower 
removable Disk = | around the world, °#/"ehaddists. than hard disks—fixed 
Cartridges. And === “© They're ideal forex- or removable. 
an array of practi- bemeen PC. PS Mero Chaneand press mail. Light- For more information on 
cal solutions you Apple’ Macintosh machines. weight, inexpensive, | Bernoulli never-ending storage 
won't find with any hard disk. compact. And ruggedized to with- _ solutions, contact your local 

CONNECTIVITY. Do you need _ stand more than 1000Gs of shock lomega Authorized Dealer, or call 
to share data between _— <= = Sm. _:1-800-777-6618. 
machines? Bernoulli 1” ; 
pone di | [-M=GA 
transfer frorn IBM’ | [eee call mage 
and compatibles to | 

See us at booth #1428 at COMDEX/Fall. 

“For as little as $83 per 20 MB cartridge **Made possible by Bernoulli File Exchange. an optional, sdditional-cost software product that permits data transfer from PCs. compatibles and PS/2 Micro Channel 
machines to the Macintosh, SE and Macintosh il and back. (BMis a registered tradamark.and PS/2 and Micro Channel are trademarks of Intarnational Business Machines Corporation Apple is a registered 
trademark of, ard Macintoch is a trademark bcensed to, Apple Computer, inc, 
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force while keeping your data intact. 
SECURITY. Is data protection 
a priority? Bernoulli removability 
lets you lock your Disk Cartridges 
away in a safe place. As well as 
providing the additional security 
Q of built-in backup. 
Bemoulli Box internal 
and external systems are 
* available in 54” and 8” 
form factors. Megabyte for 
megabyte, as your data 
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CLEAN UP YOUR IMAGE The scanner 
includes two functions to clean up the im- 
age. To erase an area, you move your cur- 
sor to a starting point, use the cropping 


cards to complicated multifunction 
boards. Complementing its line is the $299 
Handy Scanner HS-2000, a 4-inch hand- 
held graphics scanner. 


the scanner, a half-slot interface board 
manufactured by DFI, a utility disk, and 
Media Cybemetics’ Halo DPE (Desktop 
Publishing Editor), a tool for scanning and 









function (F6), surround the area with the 
rectangle that appears, and type F7. You 
can also save just a portion. The image is 
saved at 200 dots per inch after you enter a 
name and select a storage format (from 
among Z-Soft’s PC Paintbrush, Micro- 
soft’s Windows Paint, Media Cybernetics” 
Dr. Halo, and several internal formats). 

Soft Stationary offers two tools to 
merge images and text. The first tool, Con- 
vert Images, reads files stored in the for- 
mats mentioned above and retums them to 
Soft Stationary’s image file structure. The 
second can convert a file created by a word 
processor like Microsoft Word or Word- 
Perfect and bring it into a format that Soft 
Stationary can understand. To create this 
file, you print your word processor file to 
disk as if you were sending it to an Epson 
printer. 

Helping you get started is the scanner’s 
documentation. Although this consists of 
simply a 108-page tutorial printed side- 
ways and placed in an irritating spiral bind- 
ing, it covers each of the menu choices 
well and contains numerous examples. In 
addition, technical support is helpful. 

Keep in mind that Soft Stationary has 
only the basic scanning tools; you’ll need a 
good paint program to really clean up the 
images. The scanner performs well on sig- 
natures and logos, as well as the type of 
line art that The Complete Fax Board likes, 
but it’s not very impressive in doing gray 
scales. And the merge and letter features, 
though handy, are meant only to create 
documents for the facsimile software. 

The Complete PC wanted a tool to add 
scanned images to its automated facsimile 
system, and its entry performs the job 
well. You'll need a few more tools if you 
plan to use it as a general-purpose scanner, 
but at $249, The Complete Hand Scanner 
makes it possible to afford them. 





















































DIAMOND FLOWER ELECTRIC 
INSTRUMENT CO. USA INC. 


Handy Scanner HS-2000 


Diamond Fiower Electric Instrument Co. 
(DFI) produces add-on boards for the PC 
ranging from simple communications 





When you buy the HS-2000, you get 


modifying images. The HS-2000 mea- 


2.Get this free. 








For a limited time, buy or lease an ATaT 
6386 WorkGroup System and we'll give you 
a terminal and all the extras you need to 
hook upa second user free. 

A free terminal can do more for your 
business than you might think When two 
people share software and data they can 
solve twice as many problems. And by dou- 
bling employee access to software, data, 
laser printers, and other resources, you can 
double the usefulness of your investment. 
Whether your business needs to calculate 
spreadsheets, write reports, analyze 


(MS-DOS and XENIX are registered trademarks of Macrosoft Corporation 
XT and AT are. trademarks of IBM 
‘Duration of offer may vary. 


@aTaT 1988 


databases, or use any of hundreds of other 
applications, the 6386 WGS makes perfect 
business sense. 

By unleashing 80386 power to a second 
user, the AT&T 6386 WGS gives twice as many 
people the option to run applications writ- 
ten for MS-DOS! UNIX® System V, or XEND@ 
Plus its XT and AT? compatible. 

For more information on how your busi- 
ness can benefit from this special 6386 WGS 
offer, contact your participating ATaT Autho- 
rized Reseller, your local ATaT Account 
Executive, or call 1 800 2471212, ext. 929. 


—— 
Sa, 
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7 The right choice. 
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~JMICRO LAB 


286 and 386 COMPUTER SYSTEMS 
The Solution To Your Needs 




















COMPATIBILITY, RELIABILITY, AND PERFORMANCE 


| “The distinguishing feature .. .isits zero-wait-state MICRO LAB 286 and 386 Computers are chosen 
.. (that) boosts the effective speed... above that by Fortune 500 companies and government 
attained by the 12 MHz processor...” institutions for use in the most demanding 


"Its effective performance rivals that envirormpenta: 
eS of some 12 MHz machines...” U.S. Mission to NATO in Belgium, Johnson & 


“The computer... seemed well made and suitably sturdy... delnaah ical ate cela Nveatingnoues. AGO 


; ; ; National Lab, National Standard Bureau, New Je 
parts provided are all topflight and everything else worked State University, New York Department of Heel New 


as documenied. This certainly is a speedy computer at a Hospital ‘ & 
reasonably attractive price . . . is definitely worth a look.” 1a REPO Siigety Or Eren oe 


THE SOLUTION /S MICRO LAB 


MICRO LAB 386 SYSTEM MICRO LAB 286 SYSTEM 

@ True 32 bit zero-wait-state memory, one-to-one interleave page mode ®@ 10 to 40% fester than most of 10 MHz computer on PC LAB 
© Shift BIOS from ROM to 32 bit zero-wait RAM for faster execution benchmark test 

@ Sockets ready for both 287 and 387 meth coprocessor © Effective speed end performance rival thal of some 12 MHz 


a mechines 
. Ce aatiaty Ose boven ad CGA, HERCULES, MOA e pirate downwerdly compatibie, OS/2 compatible, eccept 


a KutoCad rapa bls ne nee @ Standard bus speed provides compatibility with ell add-on board 


® Mouse and its driver come as @ standard Standard Configurations 
Standard Configurations @ 6/10MH2(12end 16 MHzoptional) # 512k RAMexpandable 


= 8/20MHz @ OneMegRAM @ Clock © Twoserial/perallel © 101 key toone Megon board @ Clock ® Oneseriel/peraliel @ 101 key 
keyboard # Ona 1.2meg floppy # 40Meg/28MSharddriva @ Mouse keyboard # One 1.2 meg floppy = 40 Meg/40 MS hard drive 


Moriochrome System $3397 EGA System $3697 VGA System $4097 Monochrome Sysiem $1647 EGA System $1997 VGA System $2397 
Tower case $200 extra; numerous hard ¢rive capacities avatiable @ All systems come with one-year parts and labor warranty. 


PAN-UNITED CORPORATION , 4 foul 
1967 Ft. 27, Suite 12, Edison, nyoaei7 Cate ORDER HOTLINE (201) 906-8044 © TECH SUPPORT (201) 985-8009 
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sures 5 inches in front and slims to a long- 
er, 4-inch area for holding the unit. On the 
top is a clear, red-tinted viewing window, 
and a 6-foot cable runs from the back to the 
interface card in the PC. As you scan, a 
single roller beneath the unit registers the 
distance you’ ve travelled. 


PROVIDES FEEDBACK When you 
start a scan, the unit alerts you by turning 
on the row of red LEDs below. Peering 
through the view window, you line up the 
image, depress the side button with your 
thumb, and slowly pull the scanner over 
the picture. The scanner reads the image at 
200 dpi, and the image appears on the 
screen when you either hit the Esc key in 
Halo DPE or exceed the length you speci- 
fied. 

The HS-2000 utility software includes a 
single program called SCAN, several 
demonstration programs, and several as- 
sembly language routines for using the 
scanner. Although SCAN is limited, it’s 
actually a very well written and handy util- 


BACT ELLIE 


| Handy Scanner 118-2000 
Diamond Flower Electric Instrument Co. 
USA Inc. 
2544 Port St. 
West Sacramento, CA 95691 
(916) 373-1234 
List Price: $299 
Requires: 512K RAM. two disk drives, 
DOS 2.0 of later. PC/XT/AT compatible or 
IBM PS/2 Model 25 or 30 (need half-size ex- 
pansion slot); graphics monitor. 
In Short: A 4-inch handheld graphics scan- 
ner that creates line art and images at 200 dpi. 
Comes with simple scanner utility and Halo 
DPE desktop publishing software. Software 
not copy protected. 
CIRCLE 701 ON READER SERVICE CARD 








ity. On the right of the SCAN screen, you 
see an uncropped reduced image of the 
scan. On the left is the actual image. After 
scanning with the Scan option, you use the 
View option to look at different areas on 
the image and select an area for pixel-level 
changes. The File option saves in Micro- 
soft Windows, GEM, Dr. Halo, and PC 
Paintbrush formats and will rotate the pic- 
ture 90 degrees if necessary. 

To help you do a better job of scanning 
and cleanup, DFI bundled Halo DPE into 
the package. To set up this sophisticated 
image-editing tool, you copy the disks toa 
subdirectory on your hard disk. You then 
run SETUP and select your screen, printer, 
mouse, and several global settings. 


RELIES ON ICON INTERFACE Un- 
like most paint programs, Halo DPE aban- 
dons the pull-down menu choices and re- 
lies solely on icons for the user interface. 
While this method can be intimidating at 
first if you’re unfamiliar with paint pro- 
grams, it does give Halo DPE a simple 
way of accessing its hugh array of features. 
Once familiar with these icons, you can 
manipulate images very quickly. To scan, 
you merely click on the scan icon and push 
the left button to start the unit. You then 
scan the image and hit Esc to display the 
image. With Halo DPE’s virtual page fea- 
ture, you can click on the directional ar- 
rows to move to an area or reduce the im- 
age, then select an area and move directly 
to it without scrolling. With the fat-bit 
icon, you can select an area, explode it to 
the pixel level, and clean up the image. 
While the 4-inch scanning area is a re- 
lief after working around the limits of the 
2%-inch scanners, the 4-inch unit was less 
comfortable to use than the 22-inch mod- 
els. With the push button on the left, the 
side pressure on the unit tended to push it 
off a straight track to one side. In addition, 
the long, single roller on the bottom did not 
resist sideways movement as well as did 
the double rollers on the 22-inch model. 
The HS-2000 does a good job on line 
art and an adequate job on halftones. You 
can rescan pictures quickly until you get 
the right one, and Halo DPE’s ability to 
move the screen rapidly speeds that pro- 
cess. In some cases, however, images 
made on printers with resolutions different 
from the scanner’s, such as a 150-dpi and 
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IF YOU PRINT... 





THESE 





“INDISPENSABLE” 


—PC MAGAZINE 


The World's Fastest Print Buffers... 

~~ waiting for your printer! TORQ 
and LaserTORQ are the world’s fastest 

print buffers—you'll never have to wait 
for your printer again. 

Work While You Print... 
These are the print buffers that PC 
Magazine calls, “lean, fast, and indis- 
pensable.” With TORQ or LaserTORQ 
your programs seem to print instantly 
and you're immediately back in control 
of your PC. 


| Unlimited Buffer Size... 


TORQ and LaserTORQ let you create a 
buffer of any size on your hard disk or 
any type of RAM—extended, EMS, 
EEMS, or conventional. Perfect for 
heavy duty printing! 

TORQ $79, LaserTORQ just $99... 
The Printing Accelerators are designed 
1o do one thing, save you time, and they 
do that better than any other print 
buffering product on the market. Call 
for more info. 


What are you waiting for? 


Call 


800-346-1353 


in California call 415-843-2234 


LaserToots 


Corporatron—*The Printing Enhancement Peopie” 
9025 Buena Vista Way, Berkeley, Califorma 94708 
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Full-Page Scanning In The Palm 
Of Your Hand. 


Mitsubishi Electronics now gives you all 
the advantages of scanning in a practical 
size at an affordable price. 

Incorporating the 3-in-1 capabilities of 
handheld, sheetfed and flatbed scanners, 
the scanner from Mitsubishi® scans up to 
8% inches wide and 14 inches long, at 200 
dots per inch resolution. 

The scanner recognizes up to 16 gray 
shades and can scan any photo, text, or 
illustration in seconds. With the included 
utility software and controller, the scanner 
runs with IBM® PC, AT or compatible com- 
puters. All for $995 suggested retail price. 

Images scar.ned can be loaded into popu- 
lar paint or desktop publishing software 

ackages which support .TIFF or .PCX file 

rmats, such as Aldus® Pagemaker™ 
Ventura Publisher™ ZSoft PC Paintbrush® 
Plus, and many others. 

For product information or nearest 
authorized Mitsubishi Electronics sales 
representatives, please call 1-800-556-1234, 
ext. 54H. In California, call 1-800-441-2345, 
ext. 54H. Mitsubishi Electronics America, 
Inc., Computer Peripherals Division, 991 
Knox Street, Torrance, CA 90502, 

(213) 217-5732. 





The scanner, gnode Se AF can scan an pits x’ 
page in 10 seconds, independently or with ts opti 
automatic paperfeeder, model SP. MHOIFA, shown above. 
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MITSUBISHI 
ELECTRONICS 


© 1988 Mitsubish: Electronics Amenca Inc 

Miteubesh is @ regustored trademark af Mdsubisht Electnc Carp, Tokyo. 

Aldus and PageMaker are registered trademarks. 

(BM is o registered trademark of intematoral Busnes Machines 
falion. Ventura Publisher 1s @ trademark af Ventura Software, Inc. 

rc rush is 8 regestored trademark of ZSoft Corporation 
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@ HANDHELD SCANNERS 


























































300-dpi Hewlett-Packard Series II Laser- 
Jet, will not come out the same size as they 
were scanned, and you'll have to scale 
them to adjust their size. In addition, Halo 
DPE requires a lot of memory for images 
created for printers like the LaserJet, with- 
out EMS, you may not be able to get larger 
images into memory. 

At the time this article was written, DFI 
was nearly ready to release the Handy 
Scanner 3000, a hand scanner with selecta- 
ble dpi settings of 100, 200, 300, and 400. 
Able to scan flat objects of any thickness, 
the HS-3000 will handle images up to 4% 
inches wide and 20 inches long. It also will 
include better gray scales, faster scanning, 
and several other features. The company is 
involved in creating an OCR software op- 
tion for reading proportional and fixed 
space fonts as well. 

The HS-2000 is a good little scanner for 
entry-level publishers. Halo DPE has 
good capabilities, and both the line art and 
gray scales are good enough for simple 
news letters and logos. But if DFI’s new 
unit delivers all that the company has 
promised, you should take a hard look at 
that instead. 





LOGITECH INC, 


ScanMan 

Logitech was first to prove to the world 
that there is such a thing as a good, inex- 
pensive mouse. Now, after successfully 
releasing thousands of mice to PC users, 
the same company has introduced another 
handheld device: the ScanMan, a $299 
graphics scanner. 

The ScanMan package comprises the 
scanner, a half-slot interface board, and a 
number of software packages and utilities. 
Except for the logo and different labels on 
the switch, the scanner is identical to the 
one described in the DFI review. Instead of 
using IRQs, the interface board uses DMA 
channel | or 3, selectable by moving a set 
of jumpers. The board address is factory 
set at 280, but you can move a different set 
of jumpers and select one of three other ad- 
dresses. 

Scanning with the ScanMan is similar 
to scanning with the DFI unit as well. After 
you request a scan, you press the side but- 
ton with your thumb and slowly pull the 
scanner over the picture. If you go too fast, 
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| FREE! $245 TEMPLATE. pciiss 


| Your choice: AutoCAD® VersaCAD® CADkey® or Microsoft® 
H Windows tablet template, free. Details inside SummaSketch box 











1 ( —) Send me more information on Type of industry: _ 

| the AutoEase template offer and on Type of appheation 
; SummaSketch tableis I'm interested in OEM information 
| Name = Tile 

| Company 

: Address 

| cay State! ___ ins 

; Mail 0 Summagraphics Corporation 

i] 60 Silvermine Road 

| Seymour, CT 06483 ——— 

1 © 1968 Summagraphics Corporation. All nghts reserved 203-384-1344 
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The CalCom 


DrawingBoard 
Digitizer Family 


Now in A,B and C sizes. 


— 3, CalCompatibility. Supports over 50 major 
CAD and graphics software packages. AutoCAD, 
VersaCAD, Zenographics Mirage, and Ventura 
Publisher. Just to name a few. 
4. Built-in reliability. CalComp’s advanced 
technology reduces the number of electrical 
components. 
5, Warranty commitment. We back our 
DrawingBoard with a special five year war- 
ranty, too. 
With DrawingBoard you get a complete digitiz- 
ing system, including your choice of a 4 button 
cursor and pen stylus. Or a 16 button cursor 
instead. Plus power supply and cable. Combine 
all this with a low price. And there's only 

, one conclusion you can draw on. CalComp'’s 
ty. Quick menu picking. Also high DrawingBoard digitizers. 
resolution tracing and drawing. And selective Call us at 1-800-CALCOMP. Or write us at 
resolutions of up to 1,016 lines per inch. CalComp, P.O. Box 3250, Anaheim, CA 92803. 
2. Features users want most. Sleek, rugged, 
wedge shape. Convenient built-in stylus 
holder. Adjustable plane positions. Power on 
indicator. Removable template overlay holder. 
Color matched to most PCs and workstations. We drawon 


YY ™ 


We draw on your imagination and DrawingBoard are trademarks of CalComp inc. —— 
Mirage and Autumn are trademarks of Zenographics, —_=_ / Or 
AutoCAD 1s a trademark of AutoDesk. 


VersaCAD 1s a trademark of VersaCAD Corporation. © 1988 CalComp Inc. 
Ventura Publisher is a trademark of Ventura Software, Inc. A Lockheed Company 
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the scanner can’t keep up and the image 
will be compressed or distorted. 


NO-FRILLS UTILITIES The ScanMan 
software installation takes very little time 
and thought. The simplest way to use 
ScanMan is with the two utilities that read 
the image and send it toa file. At the DOS 
prompt, you enter SCAN2TIF or 
SCAN2PCX with optional parameters for 
length and width, and the scanner acti- 
vates. After you scan, the program con- 
verts the image to .TIF or .PCX in a few 
seconds and creates a file. No frills here— 
but it’s a ‘‘quick and dirty’’ way to store an 
image if you're comfortable with the scan- 
ner settings. 

Adding a little gee-whiz to the product, 
Logitech wrote WINSCAN, a program 
that runs under Microsoft Windows. Al- 
though it performs no editing functions, 
WINSCAN is a slick way to scan an image 
quickly, review it with the scrolling tools 
of Windows, and either save it or clipboard 
it for another Windows application. A click 
on ‘‘Scan”’ in the menu bar or Alt-S acti- 


ScanMan 

Logitech Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 

(415) 795-8500 

List Price: $299 

Requires: 256K RAM, two disk drives, 
DOS 2.1 or later. PC/XT/AT compatible or 
IBM PS/2 Model 25 or 30 (needs half-size 
expansion slot); graphics monitor. 

In Short: A simple handheld graphics scan- 
ner that creates 4-inch images at 200 dpi ina 
variety of popular file formats. Package in- i 
cludes three programs for scanning from a 
paint program, Microsoft Windows, or the 
DOS prompt. Software not copy protected. 
GRCE TROND RPL 








vates the scanner. 

After scanning, a portion of the image 
shows up full size on-screen, and the entire 
image is displayed in a reduced-view win- 
dow. When you're satisfied with an im- 
age, you can print it or save it to a TIFF, 
-PCX, or .MSP (Microsoft’s Windows 


Paint) format. lf you prefer, use the mouse | 


to select a portion of the image and clip- 
board it or save it as a partial image. 

The workhorse of the software group is 
PaintShow Plus, a full-featured paint pro- 
gram comparable to many popular ones on 
the market. A palette of paint tools is dis- 
played to the left of the work area, and both 


the line-width selector and pattem palette | 


are positioned below it. To start scanning, 
you select Scan from the pull-down menu 
bar, then Scan Picture. After the scan, 
PaintShow Plus displays the upper-left- 


hand comer of the image in the work area. | 


PaintShow Plus has several tools that 
help you clean up the image. You move 
the image on the screen with the flat hand 
tools and do larger areas of extraneous dots 
with the eraser tool. Brush, roller, spray 
can, line, and text tools are useful to over- 
lay your own enhancements on the image. 
With the Magnify option, Paintshow Plus 
blows up the image and displays the pixel 
representation of a small part of the image. 
Using the left button on your mouse, you 
can add one pixel at a time to enhance the 
image or, using the right button, eliminate 
unwanted dots. 

The 4-inch scanning area is adequate 
for many of the pictures that are usually 
scanned. As noted with the DFI model, the 
4inch unit seemed harder to use than the 


2%-inch models. Rectangular pictures, | 


like the PC Magazine logo, are very frus- 
trating to scan. Even if you finally get the 
top line straight after ten passes, make one 
little blip as you move the unit, and the bot- 
tom line is crooked. 


GOOD JOB ON LINE ART The Scan- 
Man does a good job on line art, and Paint- 
Show Plus cleans up the image well. The 
software makes it easy to rescan the image 
several times, so you can pick the best im- 
age befoer you start editing. Helfiones, 
however, are not as sharp, resulting in 
many disappointing scans. 

Logitech’s documentation is written in 
a helpful, no-nonsense, way. It gives you 








all the facts and examples that you need to 
start scanning, and it’s easy to come up to 
speed quickly. If you min into problems, 
there’s a hot line and a Logitech-supported 
bulletin board to help you. 

Overall, the ScanMan is a good-news, 


[WREDITOR’S 
i ol lad 





21 


e Many Called, None Chosen. 


In the graphics category, not one of | 
the four products reviewed presents | 
any capabilities that distinguish it 
from the pack. First, handheld 
graphics scanners are a relatively 
new addition to the scanner mar- 
ket—the race has barely begun. 
And without customization they 
yield excessive maneuverability, 
limited contrast, and only 200-dpi 
resolution. In most cases, software 
included in the package is the same 
software currently offered with 
desktop models. 

With two OCR scanners aimed at 
different markets, it's impossible to 
compare one with the other and se- 
lect afavorite. Saba’ s Handscan isa 
top-notch unit for fixed-space fonts 
and a good tool for people who con- 
stantly move text from mainframe 
reports to PC applications. The 
Translmage 1000 is aimed at a 
more general market: users who are 
willing to pay the price to scan just 
about any text. Both do their jobs 
well in the markets their manufac- 
turers have chosen. 

If you can’t afford a low-end 
desktop scanner, the hand scanners 
designed for graphics do turn out 
decent line art and adequate gray- 
scale pictures, and it won't cost you 

Ohuerr oie oley bo getore But 
combination handheld graphics and 
text scanners will soon be on the 
market. Scanners with more than | 
400-dpi resolution and inexpensive, 
OCR capabilities will soon be com- 
monplace, so it may be alittle early | 
to buy at this time. 4 
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Abetter 101 ac 


Functions of the CTRL and CAPS This name is your 

LOCK keys are interchangeable, so guarantee of quality: 

you can enter CTRL key combination 

heystrokes from the home rou: Small footprint saves 






desktop space. 














101 PLUS 
RfesstOHdl SOries | 


rrr rr yy 
panes 


If it’s time to replace your old keyboard, is loaded with the latest. No other keyboard, in fact, 
consider yourself lucky. brings all these new features together for you. 

Now you can buy the new Key Tronic And the quality is unsurpassed. Which makes 
Professional Series KB 101” PLUS for the IBM PC, it possible for Key Tronic to give you a three year 
XT, AT and PS/2* limited warranty. 

From one end to the other, the KB 101 PLUS With your KB 101 PLUS you also get an easy-to- 


‘Cade adapter resored. IBS PC/CT"" and PS/2”™ ae traders and IBM and PC AT® ave reputed trademarks ofthe 18M Corporation. 





ross the board. 


Our enlarged BACKSPACE key Our big L-shaped RETURN key is 
reduces keystroke errors almost impossible to miss with 
your little finger. 
LED indicators on the NUM, SCROLL 
and CAPS LOCK keys are easier to see 






Lois Nurphy 


Srandard Corporation 








understand user's guide and a toll-free service Call 1-800-262-6006. (In Washington 
hotline. From a company with 19 years of keyboard State call 1-509-927-5515). 
experience and a reputation that isn’t foreign to you. — 
So call your dealer or Key Tronic today. 
Lutivaartoetan Key tronic 
Across the world. Professional Series 
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bad-news proposition. You get some great 
software and over 4 inches of scanning 
area. Halftones are weak, though, and you 
may need to scan several times to get the 
image right. 


PACKARD BELL 
PB-PS1000 Pocket 


Scanner 

Packard Bell, a familiar name in the elec- 
tronics industry, is now reselling imported 
monitors and other PC equipment. The 
company’s latest product, the PS1000 
graphics hand scanner, is manufactured in 
Japan and bundled with some good old 
American software to make it a handy little 

uct. 

The $349 PB-PS1000 Pocket Scanner 
includes a scanning device, a PC interface 
board, and two software packages. The 
scanner and board are nearly identical to 
those in The Complete Hand Scanner (also 
reviewed here) with some minor changes. 
The DIP switches are factory set at address 
280 and IRQ3, and although the address 
can be changed, IRQ3 must be used. This 
switch disables COM2, so you may be 
forced to rearrange the configuration of 
some devices. 

Packard Bell’s scanner software pack- 
age is actually. just one program, POCK- 
ET.EXE, and you can copy it anywhere on 
your system. When you execute it the first 


up in the scanner. Looking through the 
view window, you line up the lights with 
the image and hold the button down to acti- 
vate the unit. As you roll the scanner 
across the picture, the image appears rap- 
idly on the screen—expanded from the 
24-inch scan area to the size of your 
screen. Just release the button and the 
LEDs shut off. You can then view the im- 
age by using the cursor and page keys to 
scroll it. To save the image in TIFF format, 
200 dpi, just hit Esc and select the Save op- 
tion. 

Most scanned images need to be 
cropped or cleaned up, and GEM Scan is a 
handy tool for the task. Much like other 
GEM products, GEM Scan displays a 
work window with scroll bars to move 
your image horizontally and vertically. In 
addition, pull-down menus help you save 
files and select options. Since the hand 
scanner is more limited than a full-size 
scanner and some of the controls are on the 
unit, many options, like contrast and 
brightness, are disabled on the screen. 

Before you scan, you can select either 


De 


F 
Wd FACT 


time, POCKET asks for one of three | | ; 


screen types (CGA, EGA, or Hercules) 
and the address of the board. From then 
on, POCKET displays a simple menu 
from which you can start a scan, save the 
image in TIFF format, modify the configu- 
ration, test the scanner, and exit. 

The PS1000 package also includes 
GEM Scan, a Digital Research scanning 
product, with a special driver to support 
the scanner. The installation program, 
SCANPREP, helps you define your con- 
figuration quickly and load your PC with 


the scanning software. Although GEM | 


Scan usually includes the drivers for sever- 


al other scanners, the bundled copy sup- | 


ports only the PS 1000. 


POCKET-SIZE SCANS For simple and 
quick scans, POCKET is more than ade- 
quate. After you select the Scan option 
from the menu, a row of red LEDs lights 





PB-PS1000 Pocket Scanner 
Packard Bell 
21800 Oxnard Blvd., #700 
Woodland Hills, CA 91367 
(818) 716-2727 
List Price: $349 
Requires: 512K RAM, two disk drives, 
DOS 3.0 or later. PC/XT/AT compatible or 
IBM PS/2 Model 25 or 30 (needs half-size 
expansion slot); graphics monitor. 
In Short; An easy-to-use handheld graphics 
scanner that creates TIFF or GEM’s .IMG 

| files from pictures up to 2.5 inches wide. 
Bundled with GEM Scan, il’s good for scan- 
ning and editing logos and small artwork for 
use in desktop publishing packages. Software 
hot copy protected. 
CIRCLE 703 ON READER SERVICE CARD 





| the halftone or the line-art method of scan- 


ning. You click your mouse on START to 
activate the scanner, then press the button 
again and pull the unit across the picture. 
Shortly after you release the button, a re- 
duced version of the image is displayed in 
the work window. You can expand this 
image up to eight times its normal size to 
work on it. 


CHANGE IN TOOLS Once GEM Scan 
has the image, you can select the Edit func- 
tion from a menu. The program’s toolkit 
then changes to show the special editing 
tools available. To crop an image, you can 
move the window frame around it and 
erase everything inside or outside that 
frame. You can also flip images horizon- 
tally or vertically, rotate them, or reverse 
all the pixels in the image. In addition, 
GEM Scan’s microscope tools let you 
zoom in on a section and modify the image 
one pixel at a time. You can then print the 
image and save it in either .IMG or TIFF 
format. 

The PS 1000 documentation from Pack- 
ard Bell is only 15 pages long, and skimpy 
at best. It covers the basics for installation, 
as well as use of the hardware and POCK- 
ET software. The GEM Scan manuals, 
however, include an installation guide, a 
tutorial, and a user guide, all well prepared 
and useful. 

At 200-dpi resolution, Packard Bell’s 
PS1000 is good for scanning logos and 
other line art. For small pictures and art, 
you'll have to play with the three gray- 
scale settings to get a decent scan, and 
even then the results are not impressive. 
When you soon discover that many pic- 

| tures also exceed the 2!4-inch limit, you 
may look longingly toward a 4-inch mod- 
el. It’s also a shame that the interface board 

' ties up IRQ3, because many scanner users 
have a myriad of other devices hanging off 
their PCs. They need that port. 

The PS1000 won’t replace the desktop 
scanners for heavy desktop publishing sys- 
tems. But its $349 price tag and good edit- 
ing tools do bring a little more pizzazz 
within teach of many aspiring smali-ime 
publishers. Pt} 


Mike Falkner is an independent micro- 
computer consultant based in Sacramento, 
California. 
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WHY SETTLE FOR 

POON EOS UUININITS 

WHEN YOU CAN HAVE A 
MIGHT “E-MOUSE” 
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acing by mouse used to be a fast, efficient way to get aeml 
a screen, But with today’s larger high-resolution CRTs, an ordinary 9 
200 DPI mouse just won't carry you as far as it used to. 

But now there's E-Mouse — the remarkably fast and agile new mouse 
from Mitsubishi. E-Mouse combines microprocessor technology with 


super-precise optomechanical technology to 

achieve the highest possible resolution ever in a 

serial mouse —- 400 DPI. And E-Mouse offers 

you a variety of other performance-enhancing 

features as well. For example: 

¢ With a maximum tracking speed of 10 inches 
per second, E-Mouse moves across the 
screen with more than twice the efficiency of 
other mouse devices. 

© You can connect it directly to your PC’s serial 
port without opening your machine and 
using valuable expansion slots. Just plug it in 
and go! 

© E-Mouse's “Fic-in-Palm” design maximizes 
comfort and minimizes fatigue . . . for hours 
of easy operation. 

E-Mouse is completely MicroSoft™compatible, 
too. Its 15 pop-up menus allow you to control 
cursor movements in applications that do not 
usually support mouse devices. 

Yet with all of this, E-Mouse is affordably 
priced at only $179.95. In fact, call Mitsubishi 
at 1-800-232-5727 before April 30, 1989 and you'll 
also get DrafixiCAD™ — the fast, easy-to- 
learn, full-featured CAD system (a $295 value) 
— for an additional $69.95! 

Call now. And see why this mouse is rapidly 
becoming the big cheese. 
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See Us ac COMDEX West Hall Booth #1060 
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meet FAITSUSA 


The Only 
400 DPI 
Serial Mouse 
Available! 





Mouse Drivers Menu No. of Pre-Defined 
and Utilities Generaior Pop-Up Menus 
Provided 15 

Provided (simple procedure) ready to use 
Provided (complex 15 
Yes Provided procedure} must be compiled 
3 
Prov 


Provided (complex 
procedure) ready to use 


The most comfortable mouse on the market. Yet 
so durable its buttons are designed and tested to 
withstand more than 1 million cycles. 


To order, call toll-free: 


1-800-232-5727 


(Dealer inquiries welcome, too — cal! (212) 605-2607) 
CIRCLE 110 ON READER SERVICE CARD 
iesubishi t | Corporation/ 
Hi-Tech Components & Plastics Company 
$20 Madison Avenue. New York, NY 10022 
{212) 605-2607, 605-2411 


Business managers now are projecting 
their accounting software needs well 
into the future. That's smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 


in the words of PC Magazine, 
Macola Accounting Software “is 
j at the top of its class...a flex- 

ible, powerful system that is 
well suited to many different businesses:’ 
13 Integrated Modules 
Accounting General Ledger— Accounts 
Receivable—Accounts Payable—Pay- 
roll—aAssets/Depreciation 
Distribution inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 
*Call for availability. IBM, PS/2, OS/2 are registered 
trademarks of IBM. Micro Focus is a registered 
trademark of Micro Focus Corp. PC Magazine is 


a publication of Ziff Davis Communications Co. 
Macola is a registered trademark of Macota, Inc. 
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 AccounrTING SOFTWARE 
YOULL NEVER OUTGROW. 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling—Shop 
Floor Control*—Job Costing* 


Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 


Proven Network Compatibility. 
Macola Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same. So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 

Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available.) IBM 
has licensed Micro Focus COBOL as its 
SAA standard for the new PS/2 and 0S/2. 
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Comprehensive Support. PC 
Magazine also determined ‘“Macola’s 
technical support, documentation and 
customization assistance meet the 
high standards set by the software'’ 


Running Is Believing. Your cholce 
of Macola Software is a one-time solu- 
tion for the life of your business. For 
detailed information, “live” demonstra- 
tion modules and an authorized reseller 
in your area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (Canada) 


pM /s/c/o//s 


S$ OF T WARE 
PO. Box 485 

Marion, OH 43302 

(614) 382-5999 


Powerful accounting for 
successful companies. 
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@ PC LAB NOTES: MODEMS ® RICHARD HALE SHAW 


‘THE PC USER’S 
GUIDE TO MODEMS 


Purchasing a modem can be confusing. Here’ s an overview of how modems work, points to 
consider when buying one, and insights into the basics of data communications. 


odems have become an integral 
part of what makes a personal 
computer productive. Whether 
they’re used to transfer files between dis- 
tant offices, to access information from 
on-line commercial services, to avoid the 
frustrating game of ‘‘telephone tag’’ by 
sending messages via electronic mail, or to 
download the programs published in PC 
Magazine, modems are the key to connect- 
ing your individual computer, over tele- 
phone lines, to a host of others. 
Once set up with appropriate software, 
a modem is designed to be the proverbial 
““black box,’’ whose intemal workings 


need not concem the user. And since asin- | 


gle company’s modems—the Hayes 
Smartmodem product line—have set a 
Standard for compatibility among PC mo- 
dems, many people assume that all they 
have to learn about a modem is how to plug 
it in and tum it on. 

Unfortunately, however, such an atti- 
tude makes you completely vulnerable 
when something doesn’t work correctly. 
Connecting with a new on-line service, 
public-access Bulletin Board Service 
(BBS), anew office system, or even using 
a new communications software package 
can present problems if you don’t have at 
least a basic understanding of what mo- 
dems do and how changes in their parame- 
ters and settings affect how they do it. 

In this PC Lab Notes I'll provide a low- 
tech view of how modems operate and of 
the characteristics of different modems. In 
addition, I'll discuss some of the basics of 
data communications and the serial ports 
through which modems plug into the PC. 








DO I NEED A MODEM? Except for 
very short, directly wired PC-to-PC con- 
nections, modems are required for virtual- 
ly all data communications. To connect 
your PC with a remote system via the pub- 


PC LAB NOTES 

Modems: how they work and some 
points to consider when buying one. 
UTILITIES 

Change system configurations at boot 
time by using CONFIG.CTL. 
ENVIRONMENTS 

Using the graphics capabilities of the 
Presentation Manager. 

POWER PROGRAMMING 
Assembly routines to concatenate, 
extract, and translate strings. 
SPREADSHEET CLINIC 

Plot multiple data ranges and fix a 
/Data Query Find bug in /-2-3. 
USER-TO-USER 

Remove protection from BASIC files; 
how to keep path statements short. 
POWER USER 

Printing blank lines on labels in dBASE 
and avoiding them in Word. 
LANGUAGES 

Find the amount of installed RAM; 
show colors on a screen. 

PC TUTOR 

How to hide game programs; read and 
write text one screen at a time. 
CONNECTIVITY CLINIC : 
Avoid file transfer failure; alter 
environment variables in DOS 3.3. 
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lic telephone network, you need a modem. 
While certain very-high-volume corporate 
operations may justify the expense of dedi- 
cated private lines or satellite links, it’s al- 
most always more convenient and less ex- 
pensive to use the regular telephone 
system to communicate between comput- 
ers over long distances. 

The telephone system, however, was 
designed to handle analog, not digital, sig- 
nals. The human speaking voice produces 
sounds that, over a range of tones and in- 
tensitics, are continuously variable. The 
electrical currents in a telephone wire that 
correspond to (are analogs of) these con- 
tinuously variable sounds behave very dif- 
ferently from the binary pulses with which 
computers work. The telephone system 
must process the analog signals that pass 
through it with equalizers, filters, and am- 
plifiers, in order to preserve intelligibility 
over long distances. These processes 
would make-the digital signals produced 
by a PC unrecognizable. Thus, as illustrat- 
ed in Figure 1, a device is needed to con- 
vert the digital signals generated by a PC 
into analog signals that can be transmitted 
over the telephone lines and, at the other 
end, to reconvert these signals into digital 
form. This two-way conversion process is 
known as MOdulation-DEModulation, 
which gives the modem its name. 


PHONE SYSTEM CONSTRAINTS 
Specifically, the analog constraints im- 
posed by the telephone system involve 
such factors as bandwidth limitations, 
echo suppression, and background noise. 
The bandwidth of a system is the range 
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of frequencies that can be properly trans- 
mitted and received through it. The poten- 
tial data throughput of a transmission me- 
dium is proportional to its bandwidth: the 
greater the number of frequencies support- 
ed, the more information the system can 
carry. 

The human hearing mechanism has a 
bandwidth that spans a frequency range 
from approximately 20 to 20,000 Hz. 
When the telephone system was designed, 
however, considerations both of cost and 
of available technology dictated a decision 
to limit its bandwidth to the frequencies 
between 300 and 3,000 Hz. This range is 
adequate for intelligible speech transmis- 
sion, but it is far narrower than what’s de- 
sirable for contemporary data communica- 


echnically, the phrase data commu- 
nications involves any transfer of 

data from one source to another, whether 
from disk to memory, from PC to mo- 
dem, or from PC to PC. Most common- 
ly, however, it refers to data transfers be- 
tween remote computers eonnected 
through the public telephone system. 

Whenever data is transferred from 
one PC or device to another, each indi- 
vidual character or byte is broken down 
into its individual component binary dig- 
its, or bits. These bits, a series of 0’s and 
1’s, can be transferred in either a serial or 
parallel fashion. Internally, the PC 
moves data in a parallel manner: all 8 bits 
of each character are transferred at the 
same time over the PC’s data bus, which 
has a separate path for each bit. 

Parallel data communications, used 
by many printers, work the same way: a 
character is transferred via a cable that 
has a wire for each of the bits in a charac- 
ter, so the entire character can be sent 
through the cable at the same time. How- 
ever, parallel data communications are 
not practical over long distances (more 
than 100 feet) and are incompatible with 
the telephone system. 

In serial data communications, the 
PC’s asynchronous communications 
adapter breaks down each character into 








tions devices. A wider range of available 
frequencies would have made high-speed 
data transmission infinitely easier; without 
it, modem manufacturers instead have had 
to develop complex modulation methods 
to get around the telephone lines’ band- 
width limitation. 

The need for echo suppression consti- 
tutes a second constraint imposed on suc- 
cessful data communications through the 
telephone system. While you're gencrat- 
ing signals by speaking into the telephone, 
any signals received at your end are elimi- 
nated using echo suppressors or filters. 
When you stop talking, the phone system 
senses the change and switches the echo 
filter to work in the opposite direction. 
This effectively limits telephone signal 


DATA COMMUNICATIONS OVERVIEW 


individual data bits and sends them se- 
quentially, one after another. Although 
not as efficient as parallel data transfers, 
serial transfer techniques are required by 
the telephone system: voice communica- 
tion technology does not use parallel sig- 
nal paths. Had modem data communica- 
tions developed before voice com- 
munications, long-distance parallel data 
transfer might be in use today. AT&T's 
ISDN (Integrated Service Digital Net- 
work) system will eventually allow virtu- 
ally any kind of signal (including voice, 





transmission so that only one voice (or sig- 
nal) is transmitted in one direction at a 
time. In serial communications jargon, 
this is known as half-duplex operation: sig- 
nals can travel in both directions, but in 
only one direction at a time. (See the side- 
bar ‘‘Data Communications Overview’’ 
for a fuller discussion of this and related 
terms.) While you don’t normally notice 
the change in direction during a telephone 
conversation (it’s very fast from the point 
of view of the human ear), the switchover 
creates a significant delay for data commu- 
nications devices. 

A modem can disable the telephone 
system’s echo filtering by transmitting a 
2,100-Hz tone at certain intervals. Howev- 
er, older echo filters (those built in the 


data, and video signals) to be transmitted 
digitally over the same lines. 


SERIAL DATA CONFIGURATIONS 
Serial data can flow in three ways: sim- 
plex, half-duplex, and full-duplex. Sim- 
plex transmission allows data to flow in 
one direction. Half-duplex allows data to 
flow in either direction, bul in only one 
direction at a time (it is actually an imple- 
mentation of simplex in both directions). 
Full-duplex, also known as duplex, al- 
lows data to be transmitted in either di- 
rection simultaneously. This last method 
allows communicating devices to have 
complete and independent transmit and 


Anatomy of a Data Transfer 


Data ow > 


Sender 


Receiver 


Last bit > 19999199111111911 10 01000001 O 111111111111 4 Firstbe 


Stop bit 
Parity bit 





ae 


Data bite for letter "A" 
"A" Is 65 ASCII, 01000001 binary. 
The low bit is sent first. 


Figure A: This diagram shows the flow of bits required to transmit the letter ‘‘A’’ over a typical 
modem setup. Now read the diagram right to left, starting with the first bit sent. Note that the 

data line begins in a marking state of all I's, followed by the start bit, data bits, parity bit, and 
stop bit, then returns to a marking state. Spaces between bits are for illustrative purposes only. 
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Digital signal 


high-speed modems attempt to commu- 
nicate using full-duplex. 

Since all the bits in a character are sent 
simultaneously ina parallel data transfer, 
it’s relatively easy for the receiver to re- 
assemble the character at the other end. 
Reassembly presents a problem for serial 
transmission, however, for without prop- 
er identification of where one character 
ends and another begins, the signal be- 
comes nothing more than a meaningless 
Stream of bits. To prevent this, a number 
of rules and conventions, known as data 
link controls, have been established that 
govern the signals transmitted between 
two communicating stations. 

By using data link controls, the hard- 
ware at both ends of a communications 
link can synchronize the bits transmitted 
serially from one station so that they are 
properly recognized as they are encoun- 
tered by the receiving station. This is 
done by sending additional bits, charac- 
ters, and messages along with the data as 
it is sent from one station to another. 
These bits are added by the communica- 
tions hardware and software on the trans- 
mitting side, are deleted on the receiving 
side, and remain hidden from the user. 

Both synchronous and asynchronous 
data link controls are available for syn- 
chronizing serial data transmissions. 
Synchronous data control is the basis for 
mainframe protocols such as BSC (bi- 


Modem 


receive capabilities. The most efficient | 





“O" propucrTivity 


sync), SDLC (Synchronous Data Link 
Control), and HDLC (High-Level Data 
Link Control). Asynchronous data con- 
trol is the most popular method for syn- 
chronizing serial data transfers on PCs. 

In asynchronous data transmission the 
sending and receiving stations do not 
share a common, synchronized time 
base. Data transfer can be commenced at 
any point in time and is not part of a con- 
tinuous, coordinated stream. Each set of 
data bits that constitutes a single charac- 
ter must include a preceding and trailing 
set of synchronization bits, known as 
start and stop bits, thus this technique is 
also known as the start-stop control 
method. The receiving station must be 
able to individually recognize the start 
bit, data bits, and the stop bit that follows 
them. Since the process allows resynch- 
ronization as each character is transmit- 
ted, it tolerates minor timing differences 
between the sender and the receiver. 

The way in which a single character is 
transmitted asynchronously is shown in 
Figure A. The communications line is 
first set to a marking state, represented by 
astream of binary |’s. Thus the reception 
of the start bit—a binary O—presents a 
clear, obvious change. The start bit sig- 
nals the receiver that a character is being 
transmitted and that the data bits will sub- 
sequently follow. While faulty start bits 
can be generated, they can normally be 
detected and filtered out by the asynchro- 


4 Conversion and Modulation/Demodulation 


Figure 1: At the transmitting end, a modem’ s purpose is to convert the digital (shown here as a square wave) signal generated by a PC intoan analog 
signal thot can be sent over ordinary telephone lines, a process known as modulation. The analog signal is reconverted to digital form by another 
modem at the receiving end, a process known as demodulation. The ability to MOdulate(DEModulate a signal gives the modem its name. 








| which of several error-detecting schemes 






















nous communications hardware. 

Since asynchronous communications 
is based on intermittent transmission, 
each character can be individually 
checked for errors. This is done by add- 
ing an additional parity bit following the 
data bits that make up the character. The 
value (1 or 0) of the parity bit depends on 


(odd, even, mark, or no parity) is being 
used by the modems at each end of the 
communications link. Line noise can 
sometimes garble a character so that a 
simple parity bit system can’t detect it. 
However, a communications protocol 
can catch these kinds of hidden errors. 

After the start bit has been received, 
the receiving station must count the data 
bits and optional parity bit. These are fol- 
lowed by one or more stop bits or binary 
I*s. which also return the data line to a 
marking state after telling the receiving | 
device that an entire character has been 
transmitted. ASCH] text can be transmit- 
ted with only 7 bits, so the 8th bit in a 
conventional byte is available for use as a 
parity bit. Executable files (files with 
.COM and .EXE extensions, for exam- 
ple) require a full 8 bits per character. 
The sending and receiving modems must 
be set to agree on the number of start, 
data, parity, and stop bits that together 
will make up an individual character 
unit, or the synchronization will fail. 
— Richard Hale Shaw 
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1960s and earlier) do not always obey the 
disabling signal. When the phone compa- 
nies’ own echo-suppression filters don’t 
respond correctly, the modems at each end 
may have to take over the echo-cancella- 
tion process and do the job internally. This 
becomes an increasingly severe problem 
for modems designed to transmit and re- 
ceive at speeds above 1,200 bits per sec- 
ond (bps). 

General background noise on the tele- 
phone line presents another problem. 
Since the strength of the transmitted signal 
can drop significantly by the time it 
teaches the destination, the remote modem 
may find it hard to separate the received 
signal from the normal line noise. Again, 
the faster the modem operates, the more 
difficult this becomes. Hardware that 
could screen out telephone line noise at 
high modem speeds (4,800 to 9,600 bps) 
had been developed, but it did not become 
practical until 1984. And it was nearly 2 





years after that that modems using it be- 
came available. The cost of high-speed 
modems will remain relatively high until | 
these development costs can be written off 
and until greater numbers of modem man- 
ufacturers enter the high-speed modem 
marketplace. 


CLASSES OF MODEMS Modems are | 
generally classified according to their 
speed and features. A modem’s speed is 
defined as the fastest rate at which it can 
transmit or receive data, and it is measured 
in bits per second. In other words, modem 
speed is determined by the number of bina- 
ry |’s and 0’s that can be transferred per 
second. 

Bps is often confused with the term 
baud, which refers to the number of 
changes that the modem’s analog carrier 
signal undergoes per second. At speeds be- 
low 600 bps, the two terms are virtually 
synonymous, which started the confusion. 
At higher speeds, however, modems often 
gain transmission throughput by changing 
their carrier state in such a way that it can 
represent more than a single digital bit. 
Since what’s important is not how the ana- 
log signal is manipulated, but the number 





of digital bits that go into the transmitting 
modem and emerge from the receiving | 
modem, it’s best to specify modem speed | 
in terms of bps. 


PRODUCTIVITY 


LOW-SPEED MODEMS _Low-speed | 


modems transmit data at speeds of up to 
600 bps. While low-speed models such as 
the Hayes Smartmodem 300 were popular 
with PC users in the early eighties, they 
have generally given way in recent years to 
faster, less expensive units. 1 mention 
them here for historical reasons; there are 
few reasons, economic or otherwise, to 
consider purchasing them today. 

The low-end models had few of the fea- 
tures that are more-or-less standard today, 
such as auto-dial and auto-answer capabil- 
ities. The modem that initiated the connec- 
tion was set (usually manually) to “‘origi- 
nate’’ mode, and the responding remote 
modem was set to “‘answer’’mode. Sender 
and receiver used separate pairs of fre- 
quencies for transmitting binary 1's and 
0’s, so four frequencies were required. 
Since data transmission involved shifting 
between the frequencies, the process was 
called frequency-shift keying, which was a 
relatively slow but stable technique. 


MEDIUM-SPEED MODEMS Mo- 
dems that operate in the 1,200- to 2,400- 
bps range are considered medium-speed 
modems, and these dominate the PC mar- 
ket today. In addition to providing auto- 
dial and auto-answer facilities, many of 
these models will even store phone num- 
bers for you. (Other modem features are 
discussed in greater detail below.) Instead 
of shifting between specific frequencies, 
1,200-bps modems use the more advanced 
techniques of phase and amplitude modu- 
lation to transfer data; the method is known 
as phase-shift keying. This permits them to 
create more bit patterns per carrier change 
than did low-speed modems. By handling 
two digital bits per baud, a 600-baud carri- 
er achieves a throughput of | ,200 bps. The 
2,400-bps modems, on the other hand, use 
a different variety of phase and amplitude 
modulation that results in 16 possible carri- 
er states, which can represent ail possible 
values of 4 digital bits. Using the same 
600-baud rate to handle 4 digital bits re- 
sults in transmitting 2,400 bps. 


HIGH-SPEED MODEMS High-speed 
modems are relatively new (they began ap- 


pearing in 1986), and they have raised the | 


transmission capabilities of voice-grade 
telephone lines into the 4,800- to 9,600- 
















bps range (and ev. 
earlier, one of the ke, 

high-speed modems w. 

of hardware that allows 
telephone-line echo-canceh. 

ly. High-speed modems supp¢ 
sions at 2,400, 4,800, and 9, 
above and are generally based on 
nationally recognized (CCITT) tec 
specification called V.32. 

The V.32 specification defines a family 
of full-duplex (see the sidebar ‘* Data Com- 
munications Overview’’) modems that can 
be used with voice, switched, or leased 
telephone lines. It requires utilization of 
still more sophisticated modulation tech- 
niques that result in the transmission of 5 
digital bits for each carrier change at 4 
2,400-baud rate. While this produces a 
raw bit throughput of 12,000 bps, 1 out of 
the 5 bits is used for error correction, 
which thus reduces data throughput to 
9,600 bps. Unfortunately, the echo-can- 
cellation requirements of the specification 
are still expensive and difficult to imple- 
ment. While hardware modifications have 
helped, V.32 9,600-bps modems are not 
likely to become widespread until the com- 
mercial telephone echo cancelers are up- 
graded. 

Rather than wait for the phone compa- 
nies, however, some vendors have devel- 
oped proprietary techniques for communi- 
cating at very high speeds while bypassing 
some of the constraints imposed by the 
V.32 specification. The TrailBlazer mo- 
dem from Telebit, for example, uses ad- 
vanced throughput techniques that allow it 
to realize a speed of 18,000 bps over regu- 
lar dial-up lines. This is accomplished by 
dividing the telephone bandwidth into 
400-500 carrier signals instead of | or 2, 
allowing it to transfer far more bits per sig- 
nal than would otherwise be possible. By 
default, the Telebit TrailBlazer first at- 
tempts to communicate at 9,600 bps; if un- 
successful, it automatically switches down 
100 bps at a time until it finds a successful |_| 
transfer rate. | 


KEY MODEM FEATURES One key 
feature of today’s recently designed mo- 
dems is known as its register set. Older 
modems used physical switches (DIP, or 
dual in-line plug, switches) to set their 
user-selectable operating parameters. To 
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Smartmodem S-Register Set 


Register 
So 
$1 
$2 
$3 
$4 
$5 
sé 
$7 
$8 
$9 

$10 
$11 
$12 
$16 


Register 
$18 
$25 
$26 


Note that settino an S-reaister to a range outside of the ranges specified is allowed. Rut not 














Description : _ Units Range Default | 
Select nng to answer on Rings 0-255 0 
Ring count (incremented with each nng) Rings 0-255 0 
Escape-sequence character ASCii 0-127 43(+) 
Carnage-retur character ASCii 0-127 13 
Line-feed character ASCii 0-127 10 
Backspace character ASCii 0-32,127 8 
Watt-time before blind dialing ~ Seconds 2-255 2 
Wait-time for carner/diat tone Seconds 1-255 30 
Length of pause for comma in number Seconds 0-255 2 
Carner-detect response time -1 second 1-255 6 
Delay between carner loss/hangup 1 second 1255 TM4 
Durabon/spacing of DTMF tones .001 second 50-255 70/195 
Escape-sequence guard time .02 second 20-255 50 
Test mode 

Description Units Range Default 
Select test timer Seconds 0-255 0 
Data terminal ready change detect time .01 second 0-255 5 
Select RTS to CTS delay ___ O01 second 0-255 i] 








have been in use for some time, incorpo- 
rating error-detection and error-correction 
methods into modem hardware and firm- 
ware is relatively new. Hardware-based 
protocols can achieve a higher throughput, 
improving the overall rate of data transfer. 
One of the more popular of these hard- 
ware-based error-checking protocols is the | 
Microcom Networking Protocol, known 
as MNP. Although it must be built into the 


| modems at both ends of the communica- 


tions link in order to work, MNP allows 
modem-to-modem transmissions that 
achieve 99 percent error-free transmis- 
sions, with little additional overhead. This 
is accomplished by automatically resend- 
ing erroneous data until it has been proper- 
ly transmitted. Many MNP-equipped mo- 
dems automatically sense each other’s 
presence at connection time and transpar- 
ently begin implementing the protocol 
without any user intervention. 

In addition to its error-correcting facili- 
ties, MNP provides efficiency benefits in 
data transfer. As explained more fully in 
the sidebar ‘“Data Communications Over- 
view,”’ most asynchronous data transfers 
prepare a character for transmission by 
framing it into a packet that usually con- 
sists of 10 bits. MNP converts asyachra- 
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rates the data signal from the additional 


line noise generated in high-speed commu- 


nications. 


INTERNAL VS. EXTERNAL Although 
originally available only in low, flat metal 
boxes that fit conveniently under a stan- 
dard office telephone, today’s external 
modems vary considerably in size and 
shape. Most extemal modems feature the 
useful (and reassuring) indicator and status 
lights that are shown in Figure 3. They of- 
ten require the use of a power supply and 
must be transported separately from the PC 
if you take the system anywhere. 

Because they are separate from the 
computer itself, however, external mo- 
dems can be disconnected and used on an- 
other system at any time. While they occu- 
py some additional space, they don’t 
require a card slot inside the machine, as 
do intemal modems. An external modem 
can be used with virtually any system that 
has an RS-232 connection on an asynchro- 
nous adapter that supports the same speeds 


| asthe modem. 


Internal modems are actually a full mo- 
dem mounted on an expansion card. 
They’re designed to reside more or less 
permanently inside your machine. Al- 
though they don’t require any desk space, 
they do use up an expansion slot in your 
PC and can’t be conveniently moved to an- 
other system without opening up your 
computer, pulling the modem out, and 
possibly reconfiguring both the target ma- 
chine and the modem. Further, internal 
modems will work only with the type of 
machine for which they're designed: while 
you Can use an extemal modem with either 
a PC compatible or a PS/2, intemal mo- 
dems designed for either machine will not 
fit in the adapter slots of the other. More- 
over, internal modems do not have indica- 
tor lights. 

However, internal modems do not re- 
quire an additional power supply (they’re 
powered by your PC), and they usually 
have a telephone jack built into them. They 
also eliminate the need for an RS-232 ca- 
ble. Since they reside inside your comput- 
er, they go where it goes. 


RECOMMENDATIONS As in all PC- 
related purchases, what you should buy 
must depend on what you're trying to ac- 
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CopyWrite 
copies 
everything! 


CopyWrite removes copy- 
protection from hundreds of 
software packages. if you 
find a case where CopyWrite 
can not remove protection, 
we willl send you a custom 
CopyWrite for a fee. 


CopyWrite stili includes the 
utility that makes copies of 

hundreds of other software 
packages. 


CopyWrite is revised regu- 
larly to keep up with the iat- 
est in copy protection. Revi- 
sions are available for $25 
US. 

CopyWrite f@uires an IBM PC, XT, 
AT, PS/2 or competible with 256k 
bytes of memory end et leest one 
diskette drive. It is not copy pro- 
tected. CopyWrite is not for mek- 
ing copies for sale or trede, or for 
eny other use thet deprives soft- 
ware euthors of peyment for thelr 
work. 


CopyWrite costs $75 US. 
Customizing is an additional 
$100 US per product. 


When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks, 


To order, send us a check for 
$75 US funds, or cali with 
your credit card. We ship 
within a day. Available on 3 
or 5 inch diskettes. 


Quaid Software Limited 
45 Charles Street East 

Third Floor Dept M120 
Toronto Ontario M4Y 1S2 
Canada 


(416) 961-8243 











You've seen 
the rest. 
Here's your 
chance to 
buy the best. 


Intelligent Backup™ 
(new version 3.0) from 
Sterling Software. The 
best data insurance you 
can buy. 


With as few as two keystrokes 
per day, Intelligent Backup™ backs up 
your disks quickly. simply and inexpen- 
sively, providing insurance against data 
loss due to disk crashes. 

Intelligent Backup™ Is the 
Most complete backup system there Is. 
And thanks to advanced technology, It 
la incredibly flexible and easy to use. 

Unlike other backup systems, 
Intelligent Backup™ completely auto- 
mates the backup process. Because It's 
intelligent enough to figure out which 
level of backup you need, It not only 
saves you time, It takes the uncertainty 
out of using a hard disk. 

You can backup to floppy 
disks, hard disks, disk cartridges. and 
other disk devices. What's more, It 
works with IBM, Compaq. Tandy, AT&T, 
Leading Edge and all compaUbies and 
clones. 

But Intelligent Backup™ is 
more than just a superior backup 
system. Thanks again to advanced 
technology, file management and 
manipulation are easy even for begin- 
ners. 

So don't take changes when It 
comes to your valuable data. Get the 
best data insurance you can buy. Get 
Intelligent Backup™ for only $149.95 
Call IBC at 1-800-654-3790 US, or 
1-800-225-9359 CA to order. 16735 
Saticoy Street, Sulte 111, Van Nuys, CA 
91406. 
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WHOLE 
EARTH 
ELECTRONICS 


BEST 286 
VALUE 
IN THE 
USA! 


WHOLE EARTH 
TURBO 286-40 


© 10Mhz 512K 40M8 HARD 
° Cully com atible DRIVE 
° iniscribe 
hard drive 1 449. 
¢ Includes card/ FREE FREIGHT 
IN US. 


monitor/kbd. 
© 1.2M drive alvekeltiewet 





Our catalog contains the widest 
possible selection of computers, 
peripherais, and accessories at 
the lowest possible prices. 
HERE'S AN EXAMPLE OF SOME 
OF OUR CATALOG’S PRICES: 


Fcc approved WO card wiclock for. $59. 
Paradise EGA card for 

Kodak DS/DD floppies for 

Everex LIM 4.0 board for 

Epson LQ500 for 

NEC Multisync tl for 


Thousands of Other Items at 
Absolute Lowest Prices 
in the USA! 


FOR MORE INFORMATION 
AND ORDERS 
CALL TOLL FREE: 


1-800-323-8080 


For CA cails or Customer Support: 415-653-7758 
Call for freight and COO into 
* WHOLE EARTH ELECTRONICS ¢ 
2990 7th Sl. « Berkeley, CA 94710 
FREE FREIGHT OF FEA GOOD IN CONTIGUOUS US A ONLY 
MAIL ORDER ONLY ERRORS SUBJECT TO CORRECTION 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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Smartmodem Indicator Lights 


| 
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High speed—When this light is on, the modem is operating at its maximum 


speed. If you're using a 2,400-bps modem, the light wilt go out if you switch to 


1,200 bps. 


Auto-answer—This indicator shows the status of the modem's auto-answer 
mode. When the light is on, the modem is set to answer incoming calls automati- 
cally, and the light will briefly tum off during each ring of the telephone. When 
auto-answer mode is off, the indicator flashes on only during each ring of the 
phone, and the modem will not answer the phone without a command. 


Carrier detect—When lit, this indicator shows that a carrier signel from a remote 
modem is present. The light will go off if the carrier signal is lost or if the remote 
modem hangs up. A carrier signal must be present for data transmission to 


proceed. 


Off-hook—This light goes on when the modem is actually using the phone line, 
thet is, when the phone is effectively off-hook. 


Receive data—As data is received from a remote system, this light goes on. It 
also lights up whenever you or your communications software send commands to 
Ihe modem and echo is on (fuil-duplex) and whenever result codes are relurned 


by the modem, 


Send data—When lit, this light indicates that the modem is sending data to the 
remote system, it also lights whenever you issue a command to the modem. 


Terminal ready-——When lit, this light shows that your PC (the terminal) is ready to 
receive and send data and that the modem is communicating with it. The 
terminal must be ready in order for your modem to maintain the connection with a 


remote modem. 


Modem ready—This light indicates simply that the modem is powered up and 


ready to send and receive data. 


The majority of Hayes-compatible modems have indicator lights like those above. Some 
manufacturers have added extra indications (blinking lights), and others have found it 
useful to add new lights altogether. Additional lights may include 


Test mode—The indicator lights up when the modem is in test mode. 


Modem check—The meanings for this indicator vary with the test mode. 





Figure 3: Most external modems have a series of front-panel indicator lights that display the 
modem’ s status and identify the actions it is taking. The usual cryptic labels and some additional 


indicators are explained in the figure above. 


complish. As an overall recommendation, 
however, I suggest that you think very 
hard before investing in the now-obsolete 
technology of a 300-bps modem. Even for 
simple file transfers, if you compare the 


vastly improved throughput of medium- 
speed modems, the initial savings gained 
by purchasing a low-speed unit is mean- 
ingless. For that matter, the price differ- 
ence between 1,200- and 2,400-bps mo- 
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‘NOW SPEND LESS TIME KEEPING YOUR BOOKS - 
AND MORE TIME BUILDING YOUR BUSINESS. 





Introducing 

Andrew Tobias’ Checkwrite Pius ™: 

Check to ledger to budget to tax category 
— in a keystroke. 





“I spend too much time on bookkeeping!” 
That's the complaint we hear again and 
again from managers of growing businesses, 
And the reason we're introducing Andrew 
Tobias’ Checkwrite Plus. 


Checkwrite Plus makes check writing 

and bookkeeping faster and easier 

When you write a check or receive income, 
your checkbook balance automatically 
knows, your budget automatically knows, 
your cash flow projection automatically 
knows, and the transaction is recorded in the 
proper tax category — all in a keystroke! 


You can print a month’s worth of checks in 
seconds and balance your checkbook 
in a breeze. 


You can recall transactions by date, check 
number, amount, or payee — in about as 
much time as It takes to read this sentence. 


You can manage your accounts payable and 
receivable, track and analyze loans, even 
print amortization schedules, 


And with your financial data base at your 
fingertips, you can monitor and print 
essential reports like budget vs. actual 
spending, P&L, cash flow, and more — faster 
and easler than ever before. 


More time to build your business 
Checkwrite Plus brings your financial 
routine under time-efficlent control. It 
pinpoints spending trends (and areas where 
you're overspending) which would take 
forever to uncover by studying your 
checkbook. 

It gets you ready for your accountant (and 
saves you money on accounting time 
charges). But most important of all, 
Checkwrite Plus gives you more time to do 
the things you need to do in order to build 
your business, 


CIRCLE 474 ON READER SERVICE CARD 


mecn’ 
© 1988*MECA 
355 RIVERSIDE AVENUE, WESTPORT, CT 06880 
$e 


Time-saving features 
the competition can't match 
Only Checkwrite Plus is written by financial 


expert Andrew Tobias, whose make-It-simple 


style gets you started fast. (You won't even 
need the manual.) 


Checkwrite Plus performs more bookkeeping 


functions than other check writing 
programs. It can handle multiple bank 
accounts, print invoices, and handle credit 
cards, unlike the leading competition. 


Checkwrite Plus performs bookkeeping 
functions more thoroughly than other 
programs. You get income and expenses by 
tax category — not just a list. You get more 
compiete budgeting and cash forecasting, 
and better graphics, Reports are a whole lot 
easier to create, 


Checkwrite Plus is more flexible. You can 
quickly customize the program to meet your 
needs, right down to the check layout. (Our 
leading competitor locks you into his check 
layout.) 


Want to export data to 1-2-3? It’s free and 





Introductory Offer 

For a limited time you can purchase 
Checkwrite Plus for only $49.95. That’s 
$20.00 off the regular price of $69.95. Act 
now! Offer expires Jan. 31, 1989, 





easy with Checkwrite Plus. (The other guys 
charge extra for a transfer utility.) 
And Checkwrite Plus easily exports to 
Andrew Tobias’ Managing Your Money. (It’s easler, return It to us within thirty days for 
always nice to know that you can trade up a full refund. 
to more comprehensive software without 
to re-enter all your data, See your dealer 
ai ihe ia mas or call Toll-Free to order: 
For Busin le Who Write 
Hemaage elie 1-800-835-2246 ext.12 
independent contractor, a consultant, ...or mail the coupon today. 


doctor, property manager, or accountant, 
Checkwrite Plus will prove a valuable tool 
that frees your time. Its speed and simplicity 
make it great for personal use too. 


Requires: 

256K IBM® PC, AT, XT, P8/2, PCjr or Tandy® 1000, 3000, 
1200HD 80 column monitor © 1 disk drive * DOS 2.0 or later 
Not copy protected. 


eee ee a eee ale 


1@ seno To: MECA VENTURES, INC. 1-800-835-2246 x.12 
355 RIVERSIDE AVENUE 


WESTPORT, CT 06880 + 82.50 


49.95 a herding 


Address 


City 





Crditearde WMA) Op 

YES, I want to spend less time on bookkeeping and have more time to build my business! 
Send me Checkwrite Plus at the special introductory price of $49.95 + $2.50 shipping & 
handling. CT residents add $3.75 sales tax. 

MEMO: Allow 4-6 weeks for delivery Offer expires 1/31/89. 


Signature required 
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You need a noisy, old-fashioned printer like you need a hole in the head. 


Canon non-impact printers give you real 


peace of mind, with quick, quiet, high-quality printouts. 


Tap, Tap, Tap. Your old printer is slowly banging out an 
eight-page report. And driving you mad with the racket. 

Do the same report on Canon's new BJ-t30 Bubble Jet Printer 
and at 45 dBA you'd hardly know the machine is working. Plus, 
the job would probably be done by now. Plus, it would look 
beautiful, with high resolution up to 360 dpi. 

The BJ-130 has a built-in automatic sheet feeder 
and takes almost any kind of paper. And its wide 136-character 
carriageis perfectfor spreadsheets. Zap, lap, Tap. Or, consider 
the Canon Ink Jet. The PJ-I080A 





—— a 


delivers stunning high-resolution graphics in seven vivid colors, 

Tap, Tap, Tap. And then there's Canon's Laser Beam 
Printers. Print-shop quality, supported by software for word 
processing, database, desktop publishing, graphics, spreadsheets, 
CAD/CAM-you name it. And the LBP-8II and LBP-8IIT offer easy 
maintenance and dream-come-true paper handling. 

The LBP-8IIT even has dual paper cassettes! All this 
from Canon, the company that pioneered non-impact printing. What 
can your old printer say to that? Zap, Tap, Tap. 

For more information on Canon's full line of non-impact 

printers, call 1-800-453-3307. (in Utah 1-800-622-2500.) 


Cannan’ 
PRINTERS 
Printouts that stand out. 
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dems has also dropped to the point where, 
if your modem is going to get regular use, 
you should probably opt for a 2,400-bps 
model. 

Although its implementation in medi- 
um-speed systems unfortunately is far 
from universal, if you are planning to 
transfer a lot of files to systems that do of- 
fer hardware-based error protection such 
as MNP, you should certainly plan to take 
advantage of it. MNP is very effective in 
eliminating errors in transfers and will save 
you time and money spent in re-transmit- 
ting files. 

Considering a 4,800- or 9,600-bps mo- 
dem may be a different story, even if your 
modem is going to get heavy use. For one 
thing, commercial on-line services are 
usually slow to upgrade to the latest high- 
speed technology, though many public-ac- 
cess BBSs make it a point of pride todo so 
as quickly as possible. Moreover, since a 
number of modem manufacturers have de- 
veloped proprietary and independent 
means of implementing the V.32 high- 
speed specification, the high-speed mo- 
dem purchased from one manufacturer of- 
ten will not work with a modem made by 
another. So, unless you know you will be 
using a specific make of high-speed mo- 
dem to communicate with another of the 
same make, it may not be worthwhile to 
purchase a 9,600-bps modem. 

Finally, new additions in the modem 


| marketplace include internal modems for 


laptop PCs and pocket-modems. Modems 
for the most popular laptop computers are 
now offered in both | ,200- and 2,400-bps 
versions. If you need a laptop computer in 
the first place, the odds are that at some 
point you'll want to be able to upload and 
download files or access information ser- 
vices from a remote location, and you 
can’t beat the convenience of an internal 
modem in your laptop PC. Pocket-mo- 
dems are an on-the-go alternative. The size 
of a pack of cigarettes, these small external 
modems can be used with either laptop or 
desktop machines. While neither of these 
new types of modems offers quite as many 
features as conventional internal or exter- 
nal modems, they’re wonderful when por- 
tability counts. 

The easiest decision to make about mo- 
dems is that you need to purchase one. But 
as communications technology advances, 
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the choice of which modem to buy is be- 
coming more and more complicated. Con- 
sider carefully your current requirements 
and plan with an eye to the future. Armed 
with the basic knowledge presented in this 


article, you'll be able to make an informed 
buying decision. Pc 


Richard Hale Shaw is a contributing editor 
of PC Magazine. 





Write Better 
Turbo 4A Programs... 


Or Your Money Back 


You'll write better Turbo Pascal 5.0 programs easier and faster 
using the powerful analytical tools of Turbo Analyst 5.0. You get 
an integrated development environment with e Pascal 
Formatter ¢ Cross Referencer ¢ Program Indexer - 5 
¢ Program Lister ¢ Execution Profiler ¢ Includes 
complete source code. + a4 new execution timer! 

“Turbo Analyst...2 valuable tool for every Turbo = 
Pascal programmer. The Program Structure Analyzer... © 
a timesaver. The integrated environment...impressive.® 

Namir Shammas, Turbo Tech Report, July/Aug. 1988 


Turbo Analyst 5.0 is only $99. a 
Now with data 


entry screens! A Library of Essential Routines 


Turbo Professional 5.0 is a library of more than 500 state-of-the-art 
routines optimized for Turbo Pascal 5.0. It includes complete 

_____- sourcecode, comprehensive documentation, and 

S| >, powerful and useful demo programs. You get 

My = ¢ TSR management ¢ Menu, window, and data 
» entry routines ¢ BCD ¢ Large arrays and more. 

“Turbo Professional...a superbly crafted toolbox... 

7, [makes] the hard stuff so easy.” 
f Kent Porter, Dr. Dobb's Journal, April 1988 


Turbo Professional 5.0 is only $125. 


Call toll free for credit card orders. 
1-800-538-8157 ext. 830 (1-800-672-3470 ext 830 in CA) 
For upgrade or other information, call 408-438-8608. 



















‘Satisfaction guaranteed or your money back within 30 
days. Turbo Pascal 4.0 or 5.0 is required, Shipping & taxes 5 
Prepaid in U.S. & Canada. Elsewhere add $15 per unit, 


TurboPower Software 
P.O, Box 66747 
Scotts Valley, CA 95066-0747 
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Now there’s an easy way to get at dBASE Ill Plus data. It’s 
HOW 70 STEAL called PC-File:dB, and it’s an all new version of PC-File, the 
easy-to-use menu-driven database with an irresistible price. 
dBASE lll DATA PC-File:dB reads dBASE III Plus databases in a snap. It 
creates fully compatible dBASE III Plus files of its own too. 
FOR $89.95. There's no conversion. No programming. And no hassle. Just 
easy, instant access to your data. PC-File:dB is so easy to use, you probably won't even 
have to read the manual. 
You may not need dBASE III Plus. PC-File:dB is so packed with powerful database 
= _ features that you may not need anything else. It has full LAN 
support. New graphing capabilities that help you make 
great presentations of your data. Macros that quicken the 
process. And multiple sort indexes for speedy reorgani- 
zation of data. 
If you ever do need to use dBASE III 
Plus, all the work you've done with 
PC-File:dB is 
instantly 





























compatible. PC-File:dB gives you 
the proven ease of PC-File, plus 
new database computing power, 
and access to any dBASE III Plus 
data you can put your hands on. 
At $89.95, it’s a steal. 
Visit your dealer today to see for 
yourself just how much database 
$89.95 can 
buy you. For 
the name of 
your nearest 
dealer, call ButtonWare 
at 1-800 JBUTTON or 
(206) 454-0479. 
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ButtonWare, Inc. P.O. Box 96058, Bellevue, WA 98009, (206) 454-0479 


PC-File and PC-File dB are trademarks of ButtonWare Inc , dBASE III :s 9 regieterad trademark of Ashton Tate Inc 
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CHOOSE 


CONFIG.SYS 


OPTIONS AT BOOT 


Changing system configurations by editing CONFIG.SYS and rebooting is inconvenient at 
best. But with CONFIG.CTL, you can keep your options open and change them at boot time. | 


UTOEXEC.BAT and CON- 
Agress are probably the first 

two files a new PC user learns to 
create. Both allow you to specify com- 
mands that personalize your system at boot 
time. But while the AUTOEXEC.BAT 
file contains ordinary commands that can 
be min just as easily at the command line, 
the CONFIG.SYS file contains statements 
that are only valid at boot time. So there’s 
no convenient way to change them. You 
have to boot the machine, modify CON- 
FIG.SYS, and then reboot in order to in- 
Stall the new configuration. 

Some PC users will never have to 
change their CONFIG.SYS files. Eventu- 
ally, however, most of you will be given a 
reason to do so. If you haven’t installed 
ANSI.SYS, someone’s bound to ask you 
to muna batch file that requires this driver’s 
control over the screen and keyboard. If 
you've installed a large RAMdisk, you'll 
eventually load a big application that stops 
you cold with an ‘Out of memory’’ mes- 
sage. Or you'll find that the Microsoft 
Windows/386 control program won’t run 
with the IBMCACHE device driver in- 
Stalled. 

Of course, the best time to modify the 
configuration is while the machine is boot- 
ing up in the first place. CONFIG.CTL 
lets you do just this, It’s a special device 
driver that enables you to modify your 
CONFIG.SYS configuration dynamical- 
ly, right during the boot. 

The easiest way to get a copy of CON- 
FIG.CTL is to download it from PC Mag- 
Net, as explained in the sidebar ‘““CONFIG 
by Modem.” If you prefer to type in the 








code, both the source code (CONFIG 
.ASM) and an altemative BASIC program 
(CONFIG.BAS) are listed here as well as 
available via PC MagNet. Run CONFIG 
.BAS once in BASIC to automatically cre- 
ate CONFIG.CTL. 


USING CONFIG.CTL In order to use 
CONFIG.CTL, you must add two lines to 
your CONFIG.SYS file. Place the first 
line before the first configuration com- 
mand you want to be able to modify; place 
the second after the last configuration pa- 
rameter you want to be able to change. The 
syntax is 
DEVICE=[path]CONFIG.CTL m 
[Configuration 
entries to be 
controlled] 
DEVICE=CONFIG.END 

Variable m is the number of seconds you 
want CONFIG.CTL to wait for you to en- 
ter a keystroke. (To begin with, | suggest 
you set m at 10.) Any keystroke (except 
Esc) entered during the m-second pause 
signals that you want to change the CON- 
FIG.SYS file before it loads. If you don’t 
press a key during this period (or if you hit 
Esc to bypass CONFIG.CTL), your ma- 
chine will boot up with your regular CON- 
FIG.SYS values. 

If you don’t supply a number, m de- 
faults to zero (0), or no pause. If you need 
to modify CONFIG.SYS only occasional- 
ly, the no-pause default will keep you from 
being bothered with CONFIG.CTL’s 
opening prompt. Then on those rare occa- 
sions when you do want to modify CON- 
FIG.SYS, you can catch CONFIG.CTL’s 














attention by hitting a key immediately after 
you hear the booting beep. 

CONFIG.END is a dummy device. It 
doesn’t actually exist, so when DOS tries 
to load it you'll get the harmless message 
‘Unrecognized command in config.sys.”’ 
It serves, however, as a necessary end of 
the buffer signature, without which CON- 
FIG.CTL won't operate. Figures 1 and 2 
show a typical CONFIG.SYS file before 
and after it was modified to work with 
CONFIG.CTL. 

With these two lines added to your 
CONFIG. SYS file, and m as a value great- 
er than zero (0), CONFIG.CTL will 
prompt you each time you boot to press a 


DEVICE=CLKDRV.SYS 
DEVICE=ANSI .SYS 


BUFFERS=298 
FILES=28 


Figure 1: A typical CONFIG.SYS file before 
CONFIG.CTL is added. The CLKDRV.SYS 
clock driver may either be named differently or | 
may not be needed by your system. 





DEVICE=CLKDRV.SYS 
DEVICE=CONFIG.CTL 
DEVICE=ANSI.SYS 


BUFFERS=28 
FILES=293 
DEVICE=CONFIG.END 


Figure 2: The same CONFIG.SYS file shown in 
Figure 1 after adding CONFIG.CTL, and the 
dummy device, CONFIG.END. Since the clock 


- driver should never be omitted for this system, 


CONFIG.CTL is placed after that line in 
CONFIG.SYS. 
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if t to modify your CON- 
FG.SYS tle Iryouprecsckcytoreqeest | QCONFIG.CTL 1.6 (C) 1960 Ziff Communications Co. 


CONFIG.CTL’s aid, ail‘ the commands Magazine # Michael] J. Mefford 

between CONFIG.CTL and CONFIG ; 3 

-END will appear in a point-and-shoot ss Fi to toggle active state of highlighted consand 
menu with a highlight bar on the first com- ‘ou way optionally edit a highlighted cousand. 

mand, as shown in Figure 3. You can con- s FZ to accept changes and exit. 

trol the position of the highlight bar with ess Esc to abort changes and exit. 


the Up and Down Arrow keys. PgUp and pte: Permanent changes are not wade to the CONFIG.SYS file. 
PgDn take you immediately to the first and 
last command, respectively. 

You can deactivate a highlighted com- 
mand by pressing F1. CONFIG.CTL re- 
sponds by replacing the name of the com- 
mand to the left of the equals sign with the 
word INACTIVE. F1 is a toggle key, soa 
second press will reactivate the command. 
Once you have made the desired modifica- 
tions, pressing F2 exits CONFIG.CTL and 
boots up the system with the new configu- 
ration in effect. While at the CON- 
FIG.CTL menu, you can abort any 
changes you may have made and boot nor- 
mally, by pressing Esc. Note that no | Figure3:A CONFIG.SYS file with all the DOS 3.x commands and their default values. Leading 
changes are ever made to the actual CON- | zeros are used for some of the smaller values so that larger values can be inserted at boot time. 


ANS! .SYS- 
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CONFIG.ASM: The source code for CONFIG.CTL, which allows you to change your CONFIG.SYS file commands during boot-up. 
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PRODUCTIVITY 


sReetore reet of regietere. 


#?ar return bach to Dos, 


3 4333333 


100NTIC.$18 hoffer seguent 
3 end offset. 

JCOMPIG.END eddreee. 
JCOUFIG.END found fleg. 


CR, LY,°command le COmriG. 
“functing.*, CR, LF, “Fle 
3 


S8s8s BS 3283 


key to enotlpae. $° 
sScreeo ettribetes. 


a2 


785 


WEADI 6G ‘LABEL 
SCONPFIG.CTL 3.8 (¢) 1986 G1ff Comunicetione Co.* SB.Lr 
DE “PC Mageelne *,BOX,* Michael J. Mefford",CR,LY,LF 


Terese Fi to voggie eative scate of bighiighted command.°,cR, Lr 
Yoo wey optionally adit o highlighted comand.-,cR/L 
reea P2 to accept cheage mit. ©, ieee bef 
Praee Ese to abort changes ted 
‘Note! Permaneot changes are not meade te. ‘the COMPIG.676 flle.s° 


PTRING_MAX DUP (7) 
? 
? sCommand etring addreee 


8 

12 

_COODEr SL 1D08 command codee 

s- Yer example “C* = BREAK 


BREAK" «5 DUP (SPACK), BUFFERS" ,3 DUP (GPACE} 
counter? PACK), “DEVICE” 

*rcne* PILES? «=, 5 DUP { 9PACX) 
*euELLe (SPACE), “ETACKS" ,4 OUP (SPACE) 
SEASTORIVG:, $1 DUP (SPACE) 


TABLE_EWD ~ LAST_COMMARO 
SIMACTIVE® ,2 DUP (SPACE) 


1ssessten 
siz 


i 
Hs 


: 


ica 
ist 
acn 
opp 
48E 
38E 
4PB 


39 Ene 
ee 
a 
o2a8 


ut 
q 


2533 
9 

ri 
geez gegggge 


Fi_KEY, BACKSPACE_KEY, UP_ARROW_KEY, DG_ARROW_KE? 
LYTARROW_RET, RT_ARROW_KEY, HOKE REY, Eo. ia 
velur_Ks¥, PO_on_ke?, EwTER_xey ~ = 


$ + CIGPATCH_KEY 


Fl, BACRSPACK, UP_ARROW, Of _ARROW 
LE_ARROM, ET_ARROM, BONE, END_CURSOR 
BOLE. FC_DM, PO_ARROW 


¢ XePUr 
¢ OMIBR pointe to request header. 


1 
4? All regletere destroyed. 


ENVING_OFFSET [EX], OPFGET COWFIG_CTL_ESD 
EMDIPG_S2GNENT{BX],CR sheeideDt portlno setop. 


AX, ARGUNENTS_SEG[EX]  jRetrleve Couric.ers hoffer 
ES, Bx a ¥ poloters from IWIt teble. 


BY, ANGUNENTS_OFF [DX] 
Point to our dete. 


band 
Ld 
BUFFER_SEGMENT, 9 jand neve the segment. 


3 Parse CONFIG.CTL eseond parameter. 3 


Iornee ne meacecnneseneaneane} 
sUee BP ts etors seconde. 
pRatrleve e byte. 


PP, EP 
AL, 685 (2X) 
rw a sPGiot to cext byte. 


Wert_wunern: 


1If carriage cetorn of iicefecd, 
1 found end of parameter. 


FASCII to binary. 
33f pot hetweee $ end 9, ekip. 


sconvert to word. 

18vep old end new ounber. 

ishift to left by = sultipiyins 

3 leat antry by ten, 

add new number and” store lp PP. 


SEREROS RRS uR HG 


pecan ee ea ee 
1 Gearch for dummy COMFIC.END devire ae 
1 Tf fund, replace *p* device code with °6* barecogniend command code. ; 
Iooem Saretiaieieigp=tonehelaletapeinigyat etal arate tater apa aeaLniala apm RDO 
FIND_ewp: DUFFER_START, EX s8ave etart of flret command. 
wExT_Prre, SI,OFFExr COMFIP_EWD = jPGiot to COMFIG. END. 
- ar ,ex sPOlnt to current heffer pos. 
CB. CONFIG EMD LEW sIe@ it CONFIG. END? 
cuPer 
YOUND_EWD 13 yee, found ead. 
ax 7Riee, ioeremect buff poe. 
BX, 6FFFFE - COUFIG_END_LEW 3Bod of eegment? 
NEST BYTE :If no, continse. 
GUORT PAUSE sles, give up seerch. 


200 FLAG,1 sPleg thst we found comrra.zup. 

PYTE PIR £9: (AX},°8" #°S* cut COMPIO-END command, 
ax Adjust to buffer ond 
SUPTER_EWO, BX 1 ond etore. 

jo--e-. a0 otra nn nareae com eneenorencenecenconnsnsnnns 


1 Gee 1f peer praneed key requesting COUFIG.676 modlficetloo. 3 


fooee: 
Pars) sRey pre 

#If yee, give ettention. 
iBlea, retrieve esaced deley. 


done. 
iBlee, diepiey “Freee key for 
ge. 


DG, OFFSET OELA?_NSG 
1 wervire® ne 


WAIT. A GEC: 
POLL_REY: 


itlipse weitleg antil 
3 time out, 
in-- low wan nnnn nnn wenn enna nnn ennennnnnnn nnn nen nnnnn nnn} 
3 Ef keyetroke other than £SC vee preeend end CONPIG.5ND dumy 3 
1 device found, theo we're in busise ethervies exlt. 
foneeeee 


ATTENTION) 


URBEE ESEREE 


’ 
2X, OFFSET NOV_FoUND_Mea 
PaTET STAIPG 


sucker IEIT_END 


iepley COWFIG. END not 

1 found seseege. 

+Weit for ratroke sc lt can he 
5 xend and then eeit. 


BUSINESS #Do our thing. 
‘INIT_EwD: sEeit. 
EMD! 


Pecoraro enn wenn nnn ee nnreneerenereeeeenreerenny 
3 INPUT ; 
a 

F] ES = COMPIP.676 command buffer esgnent. i 
4 


t All reglstere deatroyed. : 


jCluer the sereen. 
WOlepley heading seceesse. 


H Dbetrieve the commands from COMFIP.8¥S buffer and plece then in oor buffer. ' 
Ieee ew eee eenececenewnn wenn ern mener een eueeenee. 4 
GX, SUFFER_ETART JPSiot to etert of command 
DB, BUFFER_EXD 12x @ end of buffer. 
zr, OFFSET DATA_ETORAGE ;PGint to our storage. 
IDeeticetion segment our date. 


FBourre esquect COMFID.076 
3 Command buffer. 


itnd of buffer? 

33 yee, done bere. 

idet o . 

iCarciege Teturo or linetead> 
I3f yee, delimiter; ekip. 


sBies, command code cherecter. 
Br sadjuat poioter. 
ES \ADORRPS{ DX] , BI sMave atertiog address. 
OI, BB aPGint to our atorsge. 
RETRINUE 100 retrieve the command string. 
ax Retrleve command code 
AL, oR jee 1t anrecognieed “8° ? 
aIf yea, ekip. 
iElez, adjuet etring length lees 
1 code end ending Linafeed. 
sul etrlng? yee, okip. 
EStSTAING LERCTH[ ue} ,CK 
BX, TrPe ORTA_REcoRD 
eporT werr_< 


HgUay ab4 gERSSUUGRZ"G® 


oe iBack to our date eeguent. 


on 
COMMAND (BK) ,LAST BXCORD 3°-i ee end of dete signature. 
0, 0FPSST DAPO@_STORAGE jMere there eny commands? 
BUSIWEBe_END 1If co, dove here, 


(CONFIG.ASM continues) 
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rn - ie 
DISPLAT 

EDIT 

MUDINESS_EXD 


*EE 





— ’ 


{pinplay the commenda and let the user edit then. } 


OYSrLay 


#I2 carry, Eac was pressed. 


; Place the edited commands bach in the CONFIG.s18 buffer. : 


BX, OFFSET DATA_STORAGE 

BUFTER_SEGMEWT” 

Po] 

COMMAND (98) , LAST_RECORD 

BYOIWESS END 

CoOAND 5S}, SxGH_VTT 

REPLACE DATA 

comanp[sx),°3" 

ar, 9x 

DY, ADORESS (BX) 

REPLACE 

BX, TYPZ DATA_RECORD 
erons_ToOMMAND 


anor? 
cus 


gig sBpEasgsg 7 


DSI8I points te comriG.sys buffer. 
BS1DI pointe to our atorage. 


oureuT 
BI and DI at end of etring. 
¢X «@ atring length include one byte 
for command code and one byte for 
CX or £F. ASCIIN ie stripped. 


erat points to our sto: 
Beiot pointe to Conia. 6 
3X © current record. 


ourruT 
ASCIIS is reinserted in string. 
82 end oF at and of string. 
Ax, CK, BK, BP destroyed. 


pr 
WENT_BXPTACE 


REPLACE_END 
AL, OPacE 
sT0ss 


PAD_SFACES1 


enna | 


— Display the commands oo the screen. t 


sPoint to CONES. sis buffer 
§ an deaticetion. 


ie it the lnst record? 
If ve're all done. 
$i command inactive? 

HIf po, OK. 

tBlse, replace with *38* 
Point to cemmand string. 
yPolet to destination eddr 
Replace the striag in buf: 
1Peist to next racord. 
pand store it. 


suxit with clean slate. 


DISPLAY_amor 
DrsPtay™ 





PRODUCTIVITY’ 





All registers destroyad. 


DM, ROW_OTART 


DL, DL 
OET CURSOR 


ERUVURAGUESOGE U4 


#E 


§ INrvr 
BP potote to command. 


ourrut 
The command is decoded end displayed. 
ah, CX, ST ond destroyed. 


paere in etring lesgth counter. 
Get a by 
Hee re ascris mere, 


nf torminstisg Sere ess reture 
$ or linefned, wa're dons. 


PROC WEAR 


SI, OFFRET INACTIVE 
AL, COMMAMD[ BP} 
aL, uIGe are 
POUND. 


§ (OUTPUT 
1 Garry Ileg = 8 AI good edit. 
Carry Tieg = 1 13 edit abort. 


, 
, All regieters destroyed. 


2 
uDIy 


pRetrieve string iangth. 
rInclude command code byte. 
JASCITE fing. 

leading space fleg. 


ste it 0 iandis 
WIf 00, check 1 
$3f cowmand only thing storad 
9 @o far, then it’s imading. 


Have ve stored a sere yet? 
HIZ yes, check CX end LF. 
sBlee, if it’a delimiting 

h, CR OF LY 


H  cerminat, 
» right in front of it. 


epece? 
sero tims. 


28wap special sharacter. 
jatore the rere. 


sf CX OF LF vefre doce bere. 


yetore the byte. 
pincrement count. 


12f end of atring, done. 
sMlse, move leading spaces 
1 te ed af atriog. 


‘The folinedog are ti 


Proc 8 =—- WEAR 


‘Da, ROW 
Bi, INVERSE 
BIGHLIONT_BAR 


ont _xey 
az, ¥ac sar 
Caan 


wo. 
Ax;Y2_3ET 
gory Fup 
aL, Be 

Fvection 
AL, CX 
FWRCTIOR 
AA, Vi RET 
FowcrTon 


AL, GPACE 


GHA SBSRESRERGES GERREPESE EO MRHRERHEE BEER 


pahned 
os, 


i: 


thet 
w 


OP OFFSET DATA_STORAGE 


COMMAND [97], 1AST_ABCORD 


OP, OPYSET DATA_STORMOE 
START 





pRoint te dete storage. 
jPoiet to first display row. 


sColumn sero. 

jet cursor position. 

sXe it the last record? 
#II yes, done here. 

sBlee, decode the ccasmand. 
add quotes end « apece. 


sPoint to ccamand string. 


Le length. 
{Diopley the cenmand. 


yAseume command inactive. 
yRatrleve ecamand. 
sXe it marked inactive? 


sPoiot to Cee iciea tabia. 
yadjeet count. 
Po! te appropriate command. 


‘Command at: dangth. 
tolepiay i shaad 


sPoint to dete storage. 

sPoint to first row. 

iMighlight the first command. 
metura with SI = 1) firet char. 


t Fa? 

a ies exit with changes, 

t backspace? 
eyes Tnastion. 

its ‘t Sarriage return? 

1Tf yes, functicn. 

sia it vi or abover 

funetion, 


reserve OI. 
rPoint to active keys. 
p8ee0 for eetch. 
reetrieve PI, 
JIT no mateh, next key. 
jtlee, point to sieresee. tabia. 
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Retive fonctioo, arrne and ber keneze key procedu 


sPreserve DI and Dx. 


(CONFIG.ASM continues} 






























“The work groups in 
my department need 
to share printers. 
They need host 
connectivity, peer- 
to-peer file transfer 
and E-maii... 


“But I don’t need 
the compiication 
and expense of a 
file server. 


Now there’s Commix™ 32. 

For easy, fast communication 
between PCs, MACs, 
peripherals and minicomputer 
hosts. For as little as 


$150 per connection. 

« Now ‘ll create a LAN 

x g where you can access a 
§ ae or pe right 

” 5 rom your les lication 

Ss a program. Where file 

00 aes and E-mail are 

200 

100 


background tasks. Where 

e ) terminal emulation is 

5 onl a Ee automatic. 

canna soon ance | A LAN with hard- 
* ware and software that 

expands. From a department, 

to a full-premise Ethernet® 

LAN, to a LAN/WAN inter- 

networking solution for ten 

users or a thousand 

It's not a file server. It’s 

what you need. From ITRON: 


800-423-8044 
609-722-5575 


IT intotron Division 


130 Gaither Drive, Suite 116 
Mount Laurel, NJ 08054 

FAX: (609)234-0451 

BBS: (609)722-0639 (1200 8N1) 
In the U.K: (01)735-0731 

In Brussels: (2)725-0770 








CIRCLE 525 ON READER SERVICE CARD 


LTARVARI 


Sieslonles 


Kk kK 


Rated #1 business graphics package 
second consecutive year. —Software Digest 





“They (Harvard Graphics)...made 
the best even better.” 
—Jim Seymour, “Best of 87" PC Magazine 


AINA. 
Graphics 





Winner 1988 Personal Computing — 


Graphics Challenge 
e 
Award Winning Performance. 
There are a number of prestigious We couldn't be more honored. let Harvard Graphics demonstrate 












honors in the graphics business. But But Harvard isn't resting on its laurels. its winning form. 
only one program has captured them New Harvard Graphics 2.1 adds 
all. Harvard Graphics. a unique spelling checker, over 200 Ha hay \ WEA 

Harvard's flexibility, ease of use, | new symbols, improved editing ARDNS 
and high quality output make it the | capabilities and more. ad ‘ 
unanimous choice of the nation’s There's one more recommenda- j 
leading software evaluators. tion we'd like to have. Yours. 

Call for a free trial disk and 








Graduate to New Harvard Graphics 2.1 with Spelling Checker. 


For a free trial disk call 1-800-345-2888, Operator 53. 
For upgrade information call 1-800-255-5550. 


© 1986 Software Puntahring Corporation 1901 Landings Dr Mt View CA 94030-7210 Runs on IBM PC and MS DOS compotibies. 


@ UTILITIES 


Poss 
oR 
CALL 
xOR 
CALL 
ror 
cALL 
ror 
su? 
=P 
Proc 
a 
a 
pec 
DEC 
now 
now 
CALL, 
mv 
CALL 
mv 
‘CALE, 
Ld 
mer 
Proc 
a 
ry 
now 
CALL, 
ove 
pac 
now 
CALL 
oT 
mer 


BEURERESO*G jf 


FIG.SYS file. Dynamic reconfiguration is 
lost when you tum off the machine and 
must be chosen again (if desired) the next 
time you boot. 

For example, suppose you have 
VDISK.SYS in your CONFIG.SYS file 
and you want to bring the system up with- 
out it. At boot time, press a key to get 
CONFIG.CTL’s attention. When the 
menu appears, you move the highlight to 
VDISK.SYS, press Fl to deactivate it, 
and hit F2 to accept the change and exit. 
It’s as simple as that. Disabling any com- 
mand elicits the same response from DOS 
as does the dummy device CON- 
FIG.END—namely, informing you that 
an ‘unrecognized command’’ was found 
in CONFIG.SYS. Just ignore the error 


message. 

CONFIG.CTL also allows you—with- 
in limits—to edit CONFIG.SYS com- 
mands. For example, you can change 
BUFFERS from 20 to 2 by highlighting 
the 20 and typing the new value. The 
Home and End keys take the cursor to the 
beginning and end of a highlighted com- 
mand you're editing. CONFIG.CTL is not 
a full-fledged editor: it operates only in 


PC 


we already et first char? 
uae yen, akip. 
, decrement cur: 
Het character oxerene position. 


rt @ backspace, and 
rite 6 space 
ybackspece to screen. 


we already st top row? 
ives, ekip. 
1Blee, 


3 sttributs current row. 
sMove up @ record. 


jMove gursor ap one. 
Display line in inverse video, 


Seen DATA_RECORD] ,LAST_RECORD 
Hee lest ast: secondo} ° or 
tales ieerisecern urn current rov to 
joo down @ record. 
2And down @ row. 
1Dieplay the line inverse video. 


PRODUCTIVITY 


yspeuee FUP ApRESG PIE 


to norms) 


gABRENEE ZIP ABEE 


RueHe*aga? 


overwrite mode and you can’t use the Ins 
or Del keys. However, you can change the 
name of the device driver by writing over 
the existing name or by first moving to the 
end of the field with the End key, next 
erasing the name with the Backspace key, 
and then adding the new name. 

You cannot increase the length of a line 
in your CONFIG.SYS file, nor can you 
add more commands to CONFIG.CTL’s 
menu. Let’s say you normally have FILES 
set to 8 but want the option to later increase 
it to 20. You can reserve a 2-byte field sim- 
ply by prefacing the 8 with a zero (as you 
see in Figure 3). Similarly, if you want the 
ability to add a device driver later, just save 
a line long enough, with a command simi- 
lar to 


DEVICE=THIS IS A PLACE SAVER. 


When you boot up with this nonexistent 
device command in CONFIG.SYS, DOS 
will tell you that ‘‘this is either a bad or 
missing device,’’ but now you’ve reserved 
a dummy line you can edit to something 
more useful with the help of CON- 
FIG.CTL. (Note that DOS gets confused if 
you use a DEVICE= statement without 





firet toni 
Hr ipeetipteats pesiten? 


sand diepley it in inverse video. 





(CONFIG.ASM continues) 


any argument, so avoid this.) 

Another way to add an optionally load- 
able device driver with minimal boot-time 
effort is to add the command to the CON- 
FIG.SYS file with everything correct ex- 
cept one letter. Take the example of the pe- 
riodically needed ANSI.SYS driver. 
Assuming you keep your root directory 
uncluttered by storing ANSI.SYS in your 
DOS directory, you add the command 


DEVICE=BOS\ANSI.SYS 


to the CONFIG.SYS file. ANSI.SYS 
won't load it regularly because the path is 
phony. But when you want ANSI.SYS 
loaded, just highlight the command from 
CONFIG.CTL, change the B to a D, press 
F2, and voila! 


HOW CONFIG.CTL WORKS Being a 
device driver, there are very few DOS-re- 
lated things that CONFIG.CTL can do. 
System calls are limited to keyboard and 
screen I/O functions Olh through OCh and 
function 30h (Get DOS Version). Thus, 
CONFIG.CTL can’t open the CON- 
FIG.SYS file and read it, much less modi- 
fy it. Actually modifying CONFIG.SYS 
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_ COMPUTERS 


~ CompuAdd-286/10" | CompuAdd- 


“Overall, the CompuAdd-286/10 appears to 3 86 / 1 6” 
_ beone of the most attractive values. . . 
It comes with a good complement of 
menuals and software, and performs 
precisely as you would expect. You should 
be happy with this one.” 
—Alfred Poor 
PC Magazine, Feb. 16, 1988 


* 6MHz-10MHz Switch-Selectable Speeds 
© 80286 Processor 
Rates 9.4 on Norton's SI Benchmark 
4.0 Test 
* 512KB RAM (expandable to 1MB) 
© 1.2MB Floppy Drive 
© 200-Watt Power Suppiy 
* 5060, 5151, or 101-Key Enhanced 
board (Your Choice) 
i Ceucaeeat eae Backup : plete 16MHz Software-Selectable 
© One-Year Limited Warranty P aGade Premaesor 
« Landmark Speed Reting of 20MHz 
* Rates 17.6 on Norton's SI Benchmark 
$1099 coven 
¢ 1MB RAM (expandeble to 4MB) 
Monitor optional ° 1.2MB Floppy Drive 
* Seven Expansion Slots: Five 16-Bit and 
Two 8-Bit 


Monitor optionel 


Com p uAdd-286/12” || * 5060, 5151, or 101-Key Enhanced 
||  Keyboerd (Your Choice) 
© 6MHz-12MHz Switch- * 1.2MB Floppy Drive * Clock/Calendar w/Battery Backup || © Real-Time Clock/Calendar 
Selectable Speeds © 200-Watt Power Supply * One-Year Limited Warranty * One-Year Limited Warranty 


* 80286 Processor © 5060, 5151, or 101-Key 
© 0 Wait States Processing Enhanced Keyboard 1 2 9 9 
* 1MB RAM (Your Choice) 














iin Keyboards 1) CompuAdd Turbo/10™ 


51 51 © 4.77MHz-10MHz 
Includes separate Processing Speeds 


numeric and $ 6 9 3 pe te al 


cursorpads . 
| # Eight Expansion Slots 
5060 * 360KB Floppy 
Enlarged Enter ree ee 
WN and Shift keys rolier 
for easy © 5060, 5151, or 
operation $ 6 9 Nees elias 
wo 101- -Key (Your Choice) 


* One-Year Limited 
101-key enhanced Warranty 


an 
Hie, Hes 
keyboard with a 
twelve function ] 6 4 o 
Monitor optional 


1/0 Cards 


aor ade Fidd 
a standard for mail-order OM UF Sr 


port 
: ‘ Hel port... $59 
ELA “Personal Computer Products” oe 


Call for a free catalog: A | Ta ef = : seri 
1-800-666-1872 z 12303 Technology Blvd. Austin, TX 76727 (Jefe i arse part, 


port, and clock/ 
calendar $65 











| 








STARTER KITS 


PC FullBak 


Pe 


Editor's 
Choice 
| May 31, 1988 


includes 
20MB 
Hard Drive! 


Professional Starter Kit™ $1589 


Computer-286/10 system with 80286 processor (switch-selectable 
6MHz/MOMHz processing speed), 512KB RAM (expandable to 1MB on 
motherboard), 8 expansion slots, 200-watt power supply, 1.2MB fioppy 
drive, enhanced 101-key keyboard, dual floppy/hard drive controller, 
clock/calendar with battery backup. 

Monitor-High-resolution (720 x 348) amber monochrome monitor with 
12” display screen, and monochrome graphics card with parallel port 
20MB Hard Drive-20M6 hard drive, fully installed. 

Hard Drive Options-Upgrade your 20MB drive to 40M8 or 
60MB. See chart below 

Printer-Epson® LX-800 with 180cps draft and 30cps near letter 
quality printing, multiple typestyies, Epson character graphics set, 

dot graphics capability and tractor/friction paper feed. 
Software-Professional Zen Software, a totaily integrated sottware 
package: ZenWord™, ZenCalc™ and ZenLink™. MS-DOS® operating 
system, GW BASIC® programming language, and PC-FullBak™ 
backup utilities also are included. 

Accessories-200 sheets continuous form paper, pninter cable, and 
ten blank diskettes. 


Professional Starter Kit EGA 
Industry-standard 14” tube size EGA monitor (13” diagonal), 


Video Options 
VGA Option includes a color VGA analog monitor 
with 14° screen, a VGA video card, and I/O card 
with sonal port and paraliet port. 
NEW! Advanced Starter Kit the same great package 
that comes with the Professional Starter Kit, butwith  20MB 


EGA 
$2139 
$2259 


Ask Us Aiciit Our 
New 12MHz Advanced 
Starter Kit 


Career Starter Kit™ 


Computer-iBM*-compatible CompuAdd Turba/10™ computer with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz, 640KB 

RAM, half-height 360KB floppy dnve, floppy drive controller, 150-watt 
power supply, 5060-style keyboard, and system reset button. 
Monitor-High-resolution (720 x 348) amber monochrome monitor with ] 
12” display screen, and monochrome graphics card with parallel port. 


20MB Hard Drive Option-Add the storage power of a 20MB 

or 40MB hard drive to your Career Starter Kit. Option includes 
PC-FullBak disk backup software; see chart below. 

Printer-Star Micronics NX-1000™ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head, Epson LX-800 and IBM Proprinter If® 
emulation, dot graphics capability, and tractor/riction paper feed. 
Software-Professional Zen Software, a totally integrated software 
package: ZenWord, ZenCalc, and ZenLunk. MS-DOS operating system 
and GW BASIC programming language also are included. 


Accessories-200 sheets continuous form paper, printer cable, and 
ten blank diskettes. 


Career Starter Kit EGA 


Industry-standard 14” tube size EGA monitor (13” diagonal), 
EGA card, and I/O card with serial and parallel ports. 


Career Starter Kit Options 

Monographics EGA VGA 
$949 $1299 $1499 
$1199 $1549 $1749 


No Hard Drive 


@ powertul 286/12MHz system that runs at 0 wart 


$2299 states. Call for paces. 


‘| Con NPUFIdd fs 


40MB $1329 $1679 $1879 


ORDER TOLL FREE: 


800-666-1872 











Inside USA 





“Personal — Products” | 





$99 


360KB for PC/XTs (black) . 
360KB for ATs (gray) 
1.44KB for ATs (gray) 


12303-G Technology Bivd. Austin, Tx. 78727 


FAX: 
$12-250-5760 


Outside USA: 
512-258-5575 


Customer Service 
800-999-9901 
Telex: 763543 

COMPUADD AUS 





HARD DRIVES AND CARDS 


Mass Storage , ForATs* and Compatibles | For PC/XTs®, 
Hard Disk Drives Compatibles, 


CDC Hard Disk Drive 


* 18ms Access Time ESDI-Certified Hard Drive 
© 10Mbit Per/Sec ESDI Dual Hard Dnve/Floppy | 
Controller * Quality Assured * Cables | 

} * 1:1 interleave © One-Year Limited Warranty * Mounting Hardware 
( 


A ee * Western Digital” Controll 
$1599 43MB MiniScribe” (25ms) . $459 = Complete Iiieirdied inert Manual 


Maxtor Hard Disk Drive A ala 28ms) reg 20MBMiniScribe (65ms) . $279 | 
. ‘bo sine Lcacriteigs ie le SOME Seagate” (28ms) 30MB Seagate (65ms) ... .$310 i 
Cornteer ee NE OPPY Brice Reduced! 40MB MiniScribe easy $379 | , 


~ TOMB MiniScribe (Zams) 20MB WiniScrive (65s) 
.. $2575 ALL Controller pee | for Compaq Portable .. . _.$299 | 


2 =e Wis ETERS SEA ERO TIS 2D 


: a PEFULLBAR Tease 
With Every Hard Drive 


Mouse Pad provides , 
accurate tracking or FlashCard Purchased 


and a dirt free 
environment | 


© Easy to Use * Menu-Driven or Use 
© Backs Up and From DOS 
Restores Files 


for yo 
mouse $4.95 
Logitech® HIREZ Mouse features $ 1 09 aS 


320 dots per inch. Bus interface 


Logitech Serial Mouse with three = 7 
buttons includes 5.25” software i FlashCards™ 
and manual $79 


CompuAdd : Serial Mouse features 
Dr. HALO IN™, pad, and pocket sad 


Tandy 
| Products 


« Westerri Digital * 312” Hard Disk 
Controller * Cari Boot From 
° One-Year Limited FlashCard 
360KB i Warranty * Shock Mounted 
Tandy Bled ® Installs in Minutes 
} 360KB Tandy 3000 HL : 
iH 720K8 floppy drive, drive FlashCard-20™ (MiniScribe, 65ms) . . 
y TM pe pe el 
i 1200 baud internal modem FlashCard-30 (Mir ASevo 3, G5in Sy fReg. $335) 
& 1200 baud external modem FlashCard-49™ (Seagate, 28ms) ... 


= a == Comes Pde Ys eae 


| Serial auto switch box (4/1) 
4 $9 9 ‘ Customer Service: x: 
Serial auto switch box (8/1). 12303-G Technology Blvd. Austin, Tx. 78727 800-999-9901 10:290.8766 


|} Parallel auto switch box (4/1) $79 | "Potex: 763543. Outside" USA: 
$99 tOMPUADD AUS © 512-258-5575 
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Parallel auto switch box (8/1) . 





_VIDEO AND ADD-ONS _ 


“Monographics Video EGA Video 


Monographics Card ; . aa 
Text Mode 80 Columns x Samsung™ Monitor EGA Card 
25 Rows, Graphics Mode 12” Flat Screen 640 Pixels x 350 Lines, EGA Monitor 


Faldisltor! a, OO. SuvelBass $89 |) Bspaynau $159 resoution... $349. 
|Mono Combo "aan, $139 | EGA Combo  arimonter... $489 | 
VGA Video —————— Ultimate EGA Video 





| = 
| Video-7* Vega VGA Card Zenith VGA Analog Monitor Video 7” Vega Deiuxe™ 
640 Pixels x 480 Lines, 640 Pixels x 480 Lines, | 640 x 480, EGA, Color, NEC Multisyne It 
| Up To 256 On-Screen 31mm Dot Pitch, and Monographics Supports VGA and EGA resolu- 


‘ + Dot Pitch, 
| Modes = $299 Mackcmnoosy” $759 |] Resouton..  G229 Verbesue 


Hi-Res VGA Combo ixienn monte, $989 | ‘Ultimate Combo ¥re2'es20* ¢ 869 














VGA Cards Charge Card || Internal Modems || External Modems | 
|e IBM? VGA || CHARGE CARD @ 286) 
Compatible 
¢ Up to 800x600 
Resolution. 
| ¢ Software Drivers 
Included 
* Long-Term Warran 
| 
1200 Baud CompuAdd. $69 || 1200 Baud Compuadd. $89 | 


Vega VGA from Video-7 $299 Lee Shae 1200 Baud Everex $99 |) 2400 Baud CompuAda $159 
| VGA Plus from Paradise ... $289 |] the Pc $259 |) 2400 saud Compuadd $139 |) 2400 Baud Everex... $229 | 


| PC-MFC T-MFC Memory Cards — Printers | 


Panasonic 1091i 
80 columns, 192cps 
draft, 38cps NLQ 
Okidata” 321+ 
132 columns, 250cps 
PC/XT® Multifuction Card coe 
384KB RAM, Parallel Port, AT*® Multifunction Card 
Game Port, Serial Port, Up to 15MB RAM MEM-576 wiO0KB $35 
Clock/Calendar, and Expansion, Serial and 
Software for PCs 199 Parallel Port for ATs and EMSIRS WOKE $99 ' 
or Combaliblon.... B _ Compatibles woKB ... $110 |) ems ar woKB $119 | aratt, 88cps NLQ 


CompuFidd 800-666-1872 





Inside USA 
“Personal Computer Products” 


Customer Service: FAX: 
800-999-9901 512-250-5760 


12303 Technology Bivd. Austin, TX 78727 Telex: 763543 Outside USA: 
COMPUADD AUS 512-258-5575 








Communications 
Carbon Copy Plus™ 
Carbon Copy Plus (3.5”) . 
CompuServe® 
Zante! Kit 
Crosstalk XV 


Smertcom® i 


Compiiers and Languages 
Microsoft® C Compiler .... $300 
Microsoft FORTRAN 

See comet P ‘ 
Microsoft Macro Assembler. . 
Microsoft QuickBASIC 

Compiler. . 

Microsoft QuickC” " 


Turbo Pascal? 


Databases 
dBASE lif+™ 
Bed Professionel File 


Desktop Publishing 
Aldus yi jaker® 
FONTASY Il 

PES: First Publisher. . 
PFS: First Publisher 

Art Gallery 

Printmester Plus™ 
Ventura Publisher™ . 


Financiai 
Dac-Accounting/ 
Accounting Lite’ 
Dac-Eesy" Accounting 
Dec-Easy Light™ 

Dac-Eesy Payroll™ 
Maneging Your Mage" seen 
Quicken® pate 
Syivia Porter's 

Financiel Plenner™ .... 
Timeslips” Il 


Games 

Ancient Art of Wer etSea™ . . 
Balance of Power™ Re: 
Bard's Tele 


| CaliforniaGemes™ .... 


Chessmester 2000 . 

Chuck Yeager Flight 

Trainer™ 

Destroyer™ .. 2 xcs 

Earl Weaver Baseball. . 
F-15 Strike Eagle” 

Felcon 

Flight Simulator 

Gauntiot™ ... 202... 5 


Helicopter Simulator™ tie, 
Ikari Werrior™ 
seoperdyt> ™ Sale Price 


King's Quest™ III 


| Leisure Suit Larry™ ... 


Mean 18Golf.... 
Meen 18 Course Disk 
NBA 


Scenery Disks for 

Flight Simulator and Jet . . 
Space Quest™...... ... ‘ 
Spece Quest Il 

Superbike Challenge™ 

Test Drive... 


| Wheel of Fortune™» 


Sale Price : 

Where in the USA 

is Carmen Sandiego?™ . . 
Where in the World 

is Carmen Sandiego?™ 
Wizardry®: Proving Seues j 
World Gemes™ ... 

Wreth of Nikademus™ . 








Perfect for having fun 


over the holidays. Inciudes 

a joystick and a PC/XT I/O 
board with serial port, parallel 
port, game port, and clock 


calendar. 





Graph-in-the-Box™ 
Harvard™ Graphics 
PC PaintPlus .... 
Print Shop Sale Price 
Print Shop Companion 
Windows Draw 


Integrated Pacifiges 
Enable™ . 
Framework ™. .. 
Microsoft Works ... 

PFS: First Choice 
Symphony” 

Symphony (35”) ... 


Organizationai 


Harvard™ Total Project 
Manager 


Microsoft Project... .. . 


Time Line™ 
Time Line (3.5”) 


Spreadsheets 
Microsoft Excel 


| Quettro™ 


VP-Planner® 


aes 
Copy i® PC. 





Norton Utilities™ 


| Advenced Edition 
| PC-FullBak™ 


PC Tools” Deluxe 
SideKick® ... 
Sideways™. . 
XTREE™ 
XTreePro™ .... 


Word Processors 
Bank Street Wnter Plus™ 
Grametik IIIl™ . 

Microsoft Word. |... 
Microsoft Word Network 
MultiMete Advantage Il . 
PFS: Professional Write . 
Q&A Write™ . 

Websters New Wortd™ 
Combo 

WordPertect® (Version 50) 
Sale Price f 


| WordPerfect (35") 


WordStar® Professional . 


$45 
-$50 


$229 
-$100 


$289 


- $115 


$106 
. $35 
$219 
$ 
$239 


With any computer system purchase: 


DESQview™ ....... .$74 
DESQview (35") a 
Disk Optimizer" 
Fastback Plus..... 
Fastback Plus (3.5") 
GOfer™ : 

Mace Utilities ...... 
Microsoft Windows . 
Microsoft Windows 386 


Educationai 

Alge-Blaster!™. 

LearningDOS ... 

Math Blaster Plus!™ $ Graphics 

Reeder Rebbit™ Sale Price . $19 | Boeing® Graph... $199 

Typing Tutor IV Sale ee $28 | CartificateMaker™ . $25 
yping Tutor IV ‘See $28 | Formlool . $54 
Wizard of Words™ $25 | Generic CADD™ . . ...$50 


CIRCLE 294 ON READER SERVICECARD CompuAdd 
We offer the best service and support available in the mail order industry, so you can purchase with confidence: 
« FREE one-year limited warranty © FREE 30-day, money-back guarantee 
¢ FREE one year of technical phone support ¢ FREE creda card ordering — no surcharge 
eee need 2s om Ductiege Wor ariopinn aod {rnin Se abled Cuesta he onan SU Sine Dae ee 5% for 
stupping/handhng to APO/FPO addresses (minimum $5) pelea tems musi be a Retum Authonzation number: call our 
technical supporticustomer service Seperriert pices sre ey without notice. Texas, Anzona, Kansas, Colorado, and 
Missoun residents, please add appropriate local sales tax rate spore charges when calcuang eas tk Thaty-day money 
back guarantee does not Include return treight, or siechigan and handiing. is non-refundable. 
Corporate and Institutional Accounts 
We are dedicated fo pronding the professional service you require 1) accept purchase orders on a 
Wer arms cass Wi! Epproves Crson ano i nawnum nel ed a OE OLE Fe OTC TREEETTW Bete a ee poo = 
and make test repeirs, f needed Cali us today We Make Your Job Eamer. 
We accept MasterCard, VISA, money orders, certified checks, personal checks (please allow 10 days for processing), CODs ($50 minimum 
order), company and institutional purchase orders, and wire transiers, 
CompuAdd is an established taader in the computer industry, We offer superior prices, products, customer support, and service! 


| Now get both, the acclaimed MicroSoft” Works 
integrated software package and the new 
upscaled version of Microsoft Flight Simulator 


Only... $79.95 


Si 
.$130 with a purchase of any system 


ORDER TOLL FREE: 


800-666-1872 


inside USA 


FAX: 
512-250-5760 


Outside USA: 
512-258-5575 


Customer Service: 
800-999-9901 


Telex: 763543 
COMPUADD AUS 
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i 


a ! 
al 


aRetrieve etring length. 
sPoint te command. 
jadjuat. 
rt to first position. 
the cursor. 


jast 


sPreserve Cx. 
sMrite char/etteibate. 
2Tnoremeat cursor postion. 


secu te firet position again. 
set eursor. 
inetern with DI = firet storage. 


iWeite Trr via #108. 


wouldn’t do much good in any case, be- 
cause by the time CONFIG.CTL gets con- 
trol, DOS has already read, parsed, and 
buffered the CONFIG.SYS file. 

A .COM file and its command line ar- 
guments are placed at 80h of the PSP (pro- 
gram segment prefix), and a device driver 
is similarly given a pointer to its argu- 
ments. The pointer is to a buffer that con- 
tains a string that includes the device name 
as it appears after DEVICE=. This string 
lets you pass arguments to the driver, just 
as you do with command line arguments 
for .COM and .EXE files. The string is ter- 
minated either by a carriage retum or by a 
line-feed. It took just a little snooping to 
confirm my hunch that the buffer also con- 
tained all the rest of the CONFIG.SYS 
strings following CONFIG.CTL’s string. 
As you’ve probably guessed by now, this 
buffer is CONFIG.CTL’s key to modify- 
ing your system’s configuration. 

The DOS Technical Reference manval 
States that the buffer string ‘‘information is 
read-only.’’ Such warnings haven’t 
stopped hackers before, of course, so I 
simply interpreted this to mean ‘‘proceed 
with caution’’ and ‘‘don’t be surprised if 


PRODUCTIVITY 


ESE § 


RES 
3 


Up A/ENE(SugE HNN ANELY HUHREREUG? FUE SNHUE PIE ANEN 


your tinkering doesn’t work.’’ There may 
be a system or version of DOS that CON- 
FIG.CTL doesn’t work on, though I’ve 
had no problems and done rather extensive 
testing. With that warning, let me 

by explaining the format of CONFIG 
-SYS’s buffered command strings and 
how CONFIG.CTL modifies them. 


ASCIEZ The DOS Technical Reference 
manual says the device driver’s string is 
terminated with either a carriage return or 
line-feed. Actually, the line-feed is always 
there. In most cases, however, the carriage 
return is replaced with a zero, creating the 
ASCIIZ string format that DOS uses as a 
filename terminator. Every command in 
the string, including things such as the 
BUFFERS command, has the telltale de- 
limiting zero and line-feed. 

Those who have processed environ- 
ment strings know that they are similarly 
zero-terminated and that the entire set of 
strings is ended by an extra 0 byte. Unfor- 
tunately, this double-null-byte terminator 
convention is not used with the DOS 
CONFIG.SYS buffer. Apparently, DOS 
keeps a count of the number of commands 


BEEESES 
RESERS 


sBnter with DX = cursor postion. 
jSet cursor position via BIDS. 


7@st current video node. 


pet current video node. 
jMaoult ia a clear screen. 


iPreserve data segment. 
iPeint te BIOS data sequent. 


38ave we timed out: 
212 aot, aoe ‘until second up. 
jReatoxe date seguent. 


i 


sRetrieve keystroke via BIOs. 


scheck for keystroke via 10s. 


sClear beyboard buffer. 


sPrint string via pos. 





in the buffer instead. (I did not go so far as 
to unassemble and trace through IBM- 
DOS.COM, the hidden file responsible for 
configuring your system. My deductions 
are based on close observations during ses- 
sions of debugging CONFIG.CTL.) 

Because CONFIG.CTL doesn’t have 
access to the command count, either 
through DOS or through CONFIG.SYS, I 
had to add the terminating dummy-device- 
command, CONFIG.END, requirement. 
CONFIG.CTL looks for this in the string 
of commands as its ending signature. To 
ensure that DOS won’t go bonkers when 
we go behind its back and modify its CON- 
FIG.SYS buffer, CONFIG.CTL makes 
sure a zero and line-feed accompany every 
command and the commands remain the 
same length. For any commands that are 
made shorter, the field is padded with trail- 
ing spaces. And the buffer has been capi- 
talized so that any modifications are capi- 
talized before they are placed in 
CONFIG.SYS. 


SECRET CODES There’s more to the 
story about the DOS CONFIG.SYS buff- 
er. DOS parses, moves, and compresses 
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Finally, the Next Generation 
in Business Form Processing Software. 


FILL IN FORMS EASILY 

Per:FORM’s unique form fill capabilities let you fill in forms on the 
screen. Fill features include math entries, data verification, on-line 
help, date and time stamps. Even automatically fill in forms by 
importing data from your ASCH files. 


Per:FORM uses the What You See Is What You Get (WYSIWYG) 
principle. It was designed with one thing in mind: making it easy for 
you to create, print and fill in business forms on your IBM PC or 
compatible. 


‘*Per:FORM from Delrina Technology is the first PC product 
I’ve seen that not only holds a candle to the Macintosh 
products, but actually outperforms them all in some way or 
another.’ (Stewart Alsop, PC Letter August 1988). 


TAKE CONTROL OF YOUR BUSINESS FORMS 

Travel expenses. ..invoices...tax forms...time sheets... packing 
slips...You can create forms of every style and complexity from 
scratch or from dozens of popular templates that we provide. Even 
scan in your existing forms for fast and inexpensive alterations. 


DESIGN AND CREATE PROFESSIONAL QUALITY FORMS 
Per:FORM uses a graphic environment that incorporates pull-down 
windows, click and point instructions and the same user interface as 
Ventura Publisher. 


Exceptional features such as: 

© combs (boxes with multiple lines) and round cornered boxes 

© text in different sizes and fonts, shadings, italics and 
underlines 

© horizontal and vertical text on the same page 

© import graphics and logos 





™S 
delama 


OUT Per:FORM THE REST 

With Per:FORM you can store your forms on disk or print what you 
need. Per:FORM supports all major graphic formats, MS-DOS graphic 
monitors, mice, laser and dot-matrix printers, 


Per:FORM RIGHT NOW - THERE'S NO EXCUSE! 
Call 1-(800)-268-6082 - it’s only $259.95. 


And with our 60-DAY NO EXCUSES GUARANTEE, we'll refund your 
money if you're not absolutely satisfied - no ifs, ands or buts! 


SPECIAL OFFER 
Get a Mitsubishi Mouse ($79.50 value) for only $39.95. Call for 


a Pe. “FORM 


a = Foun Piscasttag pains 


Per:FORM® Delrina Technology Inc. All Rights Reserved. Per:FORM and Deirina are trademarks of Deirina Technology Inc. Other product names are 
Dy oy sa peartee es of their respective owners. Runs with Digital Research GEM*/3 system software (Included). Delrina Technology Inc., 
technology inc. 4454 Genesee St., Buffalo, N.Y. 14225 (716)835-0405. In Canada-10 Brent 


Rd. , Suite 210, Toronto, Ontario, Canada M4G 3¥2 (416) 423-0456 
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what appears to the left of the equals signs 
into single-byte-codes. For example, if the 
string 

DEVICE=ANSI .SYS<CR><LF> 


is in the CONFIG.SYS file, it becomes 
DANSI .SYS<9><LF>SI.SYS 


This may look rather confusing. What has 
happened is that DEVICE= has been ab- 
breviated to a 1-byte code, D. Then the 
driver's name ANSI.SYS—plus the car- 
riage retum and line-feed—has been cop- 
ied so it is snuggled up to the D. In the pro- 
cess, the carriage return has been replaced 
with a binary zero so as to make an AS- 
CIZ string. The trailing SI.SYS has no 
meaning; it just happens to be the remnant 
left in the buffer after the copying and 
compression. 

This coding method piqued my curios- 
ity. I knew there would be a conflict be- 
tween the CONFIG.SYS commands 
BUFFERS and BREAK if only the first 





100 REM = BASIC TO CREATE 
118 CLaepaiwr ‘creating Courie.crL 
120 FIELD #1, 1 BA ase ‘CRECKSUNO@E 
@ ron t= i To 
TEMEsinved) LOCATE 1,3: PAINT “Countdowns * 
FOR J «1 TO 18+ READ BYTRO) CHRCRSUNE 
‘LIWESUNO “LIMEUM +VAL(*&D*+BYTRO) 


COMFIO.CTL 
“1 OFER °COMFIG.CTL * BA 01 Liw = 1 


105 = 
SovAL (2OR*4BTTE0) 


=f 
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letter of each command were used as a | code can be expanded to a full-fledged 
code. So I filled the CONFIG.SYS file | functioning driver, however, because all 
with every possible command and then | the skeleton structure is present. What 
peeked at the DOS CONFIG.SYS buffer | CONFIG.CTL does is take advantage of 
at boot time. I discovered a code scheme | the fact that a device driver is given initial- 
(shown in Figure 4) with no obvious | ization control as soon as it is loaded, and 
thyme or reason. B stands for BUFFERS, | before any other commands in the CON- 
as you might expect, but C stands for 
BREAK. Code Z is used for any command 
that DOS does not understand. When 
CONFIG.CTL does its processing of the 
buffer, it replaces the D code found in front 
of the dummy CONFIG.END with Z. This 
results in a milder ‘Unrecognized com- 
mand’’ message when DOS encounters 
the code, rather than a ‘ta Bad or missing 
config.end’’ message if DOS tried to load 
the nonexistent device. The same Z code 
substitution is used with any user inactiva- 
tion request. 


BREAK 
BUFFERS 
COUNTRY 
DEVICE 
FCBS 
FILES 
SHELL 
STACKS 
LASTDRIVE 
unrecognized command = Z 


HAgUMKOOWGA 





Figure 4: The I-byte DOS-buffered 
CONFIG.SYS command codes, used for the 

A BARE-BONES DEVICE DRIVER commands found to the left of the equals sign, 
CONFIG.CTL is not a device driver per | have curious nonmnemonic abbreviations. The 
se; it doesn’t drive anything. The assembly | Z is used for any unrecognized command. 


718 DATA ti He a 


XP (BYTE < 250} THEN LEET AG@CURG(VAL(*&E°+ETTES))1 FUT 61 


IMECHECKS = VAL(°ER*OLINETOTS) 
wr LIWECHECRS | = LINESUM( THEN COTO 228 


LOCAVE 6,29 PRINT “Error in line §° ; 288 + 18° Is Goro 288 


READ PILETOTS 1 FILECHECK? = VAL (FELETOTS) 
ee OF CRECKSUM? <> FILECHECR¢ THEN GOTO 2: 
Treated evsreesfutiy"s 
is not validie 
A 
ag, 13, 
oa, 


e 
il 
718 CATA 42, 





6, 2, Be 
a aa, 78, 1, 28, 
6, 8, 7, FP, 


¢ 
vr, ¢3, 
i 


6 2 OS 
1208 ware 15, ¥t, i <3, 
ihe e rr, 75 
1328 para 165302 





CONFIG.BAS: This BASIC listing, when you run it once, will also create CONFIG.CTL. 


PC MAGAZINE @ NOVEMBER 29: 1988 













GRAPHICS CARDS 


EVEREX MICRO ENHANCER... 
GENOA SUPER HI RES 
GENOA VGA 5100/5200... 
B HERCULES GRAPHICS. .0...0...ccsecssssssoes 181 
HERCULES IN COLOR... Bs 

ORCHID DESIGNER VGA.. 
PARADISE Auto Switch 480.. 
PARADISE VGA Plug........ 
QUADRAM EGA PLUS... 
QUAD PRO SYNC... 
eee. GBeV eases 





——_—_ 


vores) Cs ‘BULLDOG | 




















































8 MHZ TURBO 
1 floppy, 640K, AT style keyboard, JO! D Multi nes. 1........ 
monographics card, mono 

Monitor............ . $799 


















386 Desk Pro 40/60/130 
Sys 0n apse 
286 Desk Pro 12 mhz... ln 








ee po HI Model] IV... 2879 Color System ‘add $150 w/20mb 
pad Fort 40) fica’ 5649/7199 24d $269. w/30 mb add $289 











90 day warranty through Bulldog ff AST Advantage W/1 28K secseusecomee $229 





a 
Bons om ve 959514150 286 BULLDOG 10 MHZ AST Advantage Premium w/51 2K........ a 
1/2 40 .. 2925/3465/3695 1 mb Ram, 1 2 floppy... .........4 $1150 st 


Bulldog 386 16 mhz, 1 mb Ram, 
TZ HOP Pies Bicenen sienna $1850 






Compaq 386-25 110/300 





















AST Premium 286 Model 80, 10 mhz, 0 
wait state, 512K, DOS, Sykeybore 12 
floppy... Panne LA95, 





PERSONAL SYSTEM/2 


Model 30 w/2 floppy...$1310 
Model 30 w/1 floppy 



















INTEL Inboard 386 w/Adapter............ 
INTEL Inboard 386 for PC w/1 mb.......789 







AST Premium 386 Model 300 
20mhz, 12 fleney eh bos, 








































BAZO NG. cceccrtcssscssseen se 1725 INTEL Above Board II 

Model 50 - 20/30.........2550/ | “od. an A io Pairwio K Ne: 
2750 ff AVAST computers cany a 1 year waranty [IRMA BOARD ll... 

Model 60 - 40/70... 3295/ 
3 DBGK/BLLK oo ccccscsreceeeermesnees 

Model 70 - 60 wu... 4325 ee Jet 386 wegen 

Model 80 - 40. 4270 ee ee 1549 et Starter Ki 

pegegiad = 70... Sipe: NEC Multepeed Hib "2299 ORCHID Race eoeO wit mb nT 

OES EE a ORCHID Twin TUtb0...cc0 sso ene on BAD 


Toshiba 1000 ..............0 780 
Toshiba 1200...... ae 


Toshiba 1200F... MICE & MISC _ 


GENIUS MOUSE GM64 0.0... 










387-25 eee cee $839 PF Taonn /. 
-20.... ceeeteviaesceneers O89 BE PPE rreerceee Be MICROSOFT MOUSE 
afew SOD) LOLOO cecsccccccscsccseccscsssccsss WARE paints Orus hice. tesc centcsscosscsessesenee 















(ieee peer Po eee ee C7 
: WIS ATTVGIR OS). czcsscessscsscossccoestostesscceseteanecs 
a Zenith Super Sport Z:NIX. Supermousew/Dr Halo Il. in9 








256K Chips. 286 20 mb... 3449 FKODAK DATA SHOW oon ssee nee 


64K Chips.......... MICROFAZER II w/64K 


PacedSubied To Change Se Call: 1- 800- 438- 6039 


“BULLDOG... 
a «= iH 
pre ” oem 


| (ei ua In COMPUTER PRODUCTS a ', SEN 
For information, technical, shipping or returns call: (404) 860-7364 Or (404) 860- 69057 


















Elect Bulldog as your long-term 
computer 


EPSON Seagate 20mb w/contr. ST225 d e a le r { 























LX 800 180 CPS, 30 NLQ......... $189 9 Seagate 30mb w/contr. ST238 
FX 286E 240 cps, 40 NLQ.... Seagate 30 mb for AT ST4038 
FX 850 264 cps, 54 NLA... Seagate 40 mb for AT ST251.. 


FX 1050 264 cps, 54 NLO Seagate 80 mb ST4096..... 
LQ 500 180 cps, 60 NLQ... 
LQ 850 330 Ps, 88 NLQ... 


LQ950 New/...... 
Toate oe Toshiba 334” 720K int... 
i i. oshiba 344” 1.44 mb int... 
LQ 2550 400 CPs, 108 NLQ........ Toshiba 514” 360K int... 
Toshiba 5%” 1.2 mb int....... 
BERNOULI BOX II 54” 
20 mb internal... 
ap ame wieard-. 5 
lua mb external w/card.. Fastback Plus.. 
Plus Hard Card 40..... al 
Plus Hard Card 20. Ee 
Priam 60 mb AT. 
Priam 43 mb AT. 



































Aldus Pagemaker 3.0 
Chartmaster.... 

























OKIDATA 


182 Plus 180 cps, 30 NLQ........... 229 
320/321 300cPs, 62 NLQ...339/465 
390 24 pin 270 cps, 90LQ 
391 24 pin 270 CPS, 90 LQ... 8 
292 240 CPS, 100 NLQ.... 
293 Plus 240 CPS, 100 NLQ......... 
393 450 CPS, 120 LQ.....esscssssessseen 
























Framework II... 
Harvard Graphics 
Fae Bevin rite IV. 






















TOSHIBA Everex 1200 int./ext. 
soar eeeo Managing Your Money 4.0 
21 SL. 216 CPS, 72 NLO sessssssse Everex 2400 int/ex 
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Color Display 8512. 
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PRINCETON 


Wordstar Pro 4.0..... 
TAPE DRIVES 


Everex 60 m.b. int.Teac 
extertial Teac.......cssscursecccseseusssessesee! 64 
Genoa Galaxy 60 mb internal... 
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Achives 40 mb internal .. 
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external... ae 
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Proprinter II 
Proprinter X24... 


Proprinter XL..... Everex 60 mb Wangtec int... 
Proprinter XL24... Everex 60 mg Wanatec ext... 


ales Hot Line 1-800-438-6039 
Rd 


“BULLDOG 


COMPUTER PRODUCTS 


wy ; 3241-E Washington Road © Martinez, Georgia 30907 
MagiorCard For Information, technical, shipping or returns call: 
E (404) 860-7364 or (404) 860-6905 


















nmaedia RGB808762.... 
AMDEK 410 








CIRCLE 481 ON READER SERVICE CARD 


ae H = COMPUTERS 


=) SSIS IIRC ae E 
BOFFIN 


2500 WEST COUNTY ROAD 42 - #5 + BURNSVILLE, MN 55337 + (612) 894-0595 











A Small Case For BIG Performance!!! 
MITSUBISHI y 








TOSHIBA 


ZENITH / 


suPERSPORT 
Dual Floppy 
CALL 


20MB HD 
CALL 

TT SUPERSPORT 

nee 286/20 
CALL 





@ _MP286L/20 _ 


From MegaHertz / 


| Easy Talk 3270 
3270 Emulation Card for 
Toshiba Laptops; Fully supports 
IRMA & IBM Emulation. 
Auto-Config. - No Jumper 
red. 


Weltec ... 


External 5.25" FDD 


$199 


Specify TOSHIBA, ZENITH or NEC* 
*No cable wiNEC Drive - Cable included in NEC' Laptop Box 





@ 11" Diagonal Black 
& White Display 





i 20 MB Hard Disk 


IND/FILE Transfer Support 


$599.00 


Easy EGA 
EGA Card for Toshiba T1200 


MHz INTERNAL MODEMS 12 MHz 80286 


1200 Baud $139 2400 Baud $239 
@ 1.4 MB Floppy Drive 


$299.00 ie = 
WonUnder $299 $269 5 .00 


Single card expansion slot for 
Easy Talk E2400 | the T1100+, T1200, T3100/20 & T5100 
2400 Baud Modem for the 


Specify: 
Toshiba, NEC EL/HD, 


andT3100 Laptops. Supports Zenith 181/183 or SupersPort 


MDA, HGC, CGA & EGA 











Epson Equity LT Dual Floppy (1.4 MB) Model 
$239.00 Diconix 150P Portable Printer = $219 5.00 
Laplink Plus 79 
When Purchased with any Laptop 
is Competitive Price To Order Call: FAX Number: 894-6175 


"ote Femme to Guaiticd ween (800) 255-4012 
Corporate Accounts iste bereits IN MN: (612) 894-0595 
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CONFIG BY MODEM 


he programs published in PC 

Magazine are available by mo- 
dem from PC MagNet, an on-line in- 
formation service administered by 
CompuServe. 

To download CONFIG.CTL, log 
on to PC MagNet. Enter GO UTILI- 
TIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, then 
select the file from those presented. 
Answer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer protocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1,200 bits per second, 7 data bits, even 
parity, I stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820, Chicago, (312) 693-0330; 
or San Francisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange after you have subscribed, 
or for 2,400-bps service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 848- 
8990; in Ohio and outside the United 
States, call (614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 177000,5000. 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8820 at the 
ENTER AGREEMENT NUMBER 


PC MagNet costs $12.50 per hour 
for | ,200/2,400-bps service and $6 for 
300 bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 


You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 


Photocopy this page. Trim and hole- 
punch the copy and add it to your DOS 
manual, 





PRODUCTIVITY 


CONFIG.CTL 
Device Driver 


Michael J. Mefford 1988 No. 20 (Utilities) 
Purpose: A device driver that lets you modify your CONFIG.SYS file 
while the system is booting up. 
Format: DEVICE=[path]CONFIG.CTL m 
[Configuration 
entries to be 
controlled] 
DEVICE=CONFIG.END 
Remarks: CONFIG.SYS command lines to be edited or bypassed 


must be placed between the two DEVICE= lines shown 
above. The m parameter sets the number of seconds 
CONFIG.CTL pauses before continuing with an unmodi- 
fied normal boot-up sequence. Pressing any key (except 
Esc) during this pause brings up a point-and-shoot menu 
of the editable CONFIG.SYS commands. 


The Up and Down Arrow keys move the menu highlight 
bar among the various editable command lines; PgUp and 
PgDn move the bar to the first and last lines, respectively. 
Pressing F1 deactivates (or reactivates) the highlighted 
command. F2 accepts all changes and boots up. Pressing 
Esc bypasses all CONFIG.CTL actions. 


The highlighted line can also be edited, subject to two limi- 
tations. First, no completely new line may be added; and 
second, the number of characters in an existing line may 
not be increased (it may be shortened). For editing, the 
Left and Right Arrow keys and the Backspace key are 
supported; Home and End move to the ends of the 
highlighted line. The editor operates in overstrike mode. 
Examples: 

BUFFERS=093 

DEVICE=THIS IS A PLACE SAVER 

DEVICE=ANSI.SYT 





The above BUFFERS line will permit a subsequent increase 
to 999. The two DEVICE= lines will give harmless error 
messages normally, but they permit substituting a new 
device driver and loading ANSI.SYS by changing a single 
letter. 


Changes made using CONFIG.CTL affect only the current 
session; they do not permanently modify CONFIG.SYS. If 
not set, the m parameter defaults to 0 (no pause), bypassing 
the prompt. The CONFIG.CTL program can still be 
activated in this situation, however, by pressing any key 
(except Esc) immediately following the boot-up beep. 


COMFIG.CTL is already compiled and ready to use. If you 
prefer, CONFIG.BAS will create CONFIG.CTL when run 
once in BASIC. The .ASM source code listings are also 
downloadable, but require you to use a macro assembler 
(IBM or Microsoft Version 2 or later). 
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FIG.SYS are implemented. 

There isn’t room here to go into all the 
details of how to write a device driver. 
(You can find that in the DOS Technical 
Reference manual if you like.) But 1 do 
want to briefly summarize how a device 
driver—and_ particularly CON- 
FIG.CTL—is constructed. A device driv- 
er has a .COM file format, with the small 
difference that no PSP is constructed when 
you load the file. Thus, the file must be 
compiled with an offset of 0 instead of the 
100h used with .COM files. This is ac- 
complished either by omitting the ORG 
statement at the beginning of the assem- 
bly, or by using an ORG 0 statement. 

Instead of starting with executable 
code, the beginning of the file is a header 
containing information DOS requires for 
proper handling of the device. The first 
double word is a pointer to the next device 
header, if the two are chained together. 
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gly (for greater flexibility), and the pointer 
is set to — 1, which indicates to DOS that it 
is the last device driver. The next word of 
the header contains the attribute of the de- 
vice type and what services it will support. 





a There are two main 
types of device drivers: 
character devices (such as 
ANSI.SYS) and block 
devices (disk drives). 


There are two main types: character de- 
vices (such as ANSI.SYS), which handle 
keyboard and screen I/O; and block de- 


Normally, device drivers are installed sin- | vices (such as disk drives), which handle 






Watson is the real “sm 


Watsons have been 
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Don’t buy a“smart” modem 
that can’t talk! 


” modem: it gives you auto-answer, voice mail, speed 
dial, database access. Plus a full-featured 1200-baud modem. Over 25,000 
sold. Voice quality is amazingly 
optional programmers kit lets you 
build applications. For a phone 
demo, dial 1 (800) 6-WATSON (in 
Mass., (508) 651-2186). To order, call 
1 (800) 533-6120 (in Mass., (508) 


Natural MicroSystems Corporation 


blocks of data. The next two words of the 
device header are offsets to the strategy 
and interrupt procedures of the device. 

For simplicity’s sake, CONFIG.CTL 
pretends to be a character device that sup- 
ports no DOS device functions. The strate- 
gy entry point of the driver is called only 
once, immediately after the driver is load- 
ed into memory. Its only task is to save an 
address passed in ES:BX that points to a 
common communication buffer (known as 
a request header) for DOS and the driver. 
The interrupt entry point is called on all 
subsequent calls by DOS to the driver, 
with a command code specifying what 
DOS wants the driver to do. The command 
code is in the third byte of the request head- 
er. The interrupt procedure is called imme- 
diately after the strategy procedure, with 
command code 0, which is the value for 
the INIT (initialization) function. It is at 
this initialization time that CONFIG.CTL 
does its business of modifying the CON- 





Pick your printer problem 
and we'll show you 
a solution. 


Check off your biggest frustrations 
with your printer, and we'll tell you 
about a state-of-the-art remedy 
from AEG Olympia. 


C Poor quality print: 

Never send out a shoddy or 
unreadable document again. Let us 
show you what first class printing 
looks like on everything from a 
daisywheel to our Laserstar 6. 


CiToo slow: 

How does 240 cps on a 24-pin dot 
matrix sound to you? Or a jaser 
printer that goes almost twice as 
fast? 


OHard to operate: 

We have 8 different models with 
simplified front-panel controls. 
Easy to learn. Easy to run. 


(Clumsy paper handling: 
Too hard to switch between fanfold 
and single-sheet feed? How about 
a machine with Paper Parking that 
you don't have to switch at all? 





Cl Limited compatibility: 

Our printers can make just about 
any PC look good, from IBMs to 
Apples, and they'll run on all popu- 
lar software programs. 


OToo noisy: 

Shut your eyes, and you can't tell 
whether our Laserstar 6 is on or 
not. 


Cl Not enough fonts: 

We have 24-pin dot matrix models 
with 4 resident fonts, our Laserstar 
6 has 9, and for each you can get 
additional plug-in font cards. 


LIToo expensive: 

If you want price/value, look at 
our best selling dot matrix model 
NP 30. 


CINo support: 

Part of our “product” is our nation- 
wide dealer network. If you have 
questions about any AEG Olympia 
printer, the answers are only a 
phone call away. 
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Tear out this page 

and mail it with your name and 
address to AEG Olympia, Dept. 
ADV, Box 22, Somerville, NJ 
08876-0022. Or if you're in a hurry, 
call us at 1-800-999-6872. It's the 
first step to making your problems 


Telephone 

Company 

Address 

City State Zip 
Visit Our COMDEX Booth #2612 


OLYMPIA 
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FIG.SYS buffer. A normal device driver | 
would, at this point, do things like chain 
intermupt vectors or initialize variables. 

When the driver exits back to DOS 
from INIT, a word field in the request 
header located right after the command 
code is filled with the status of the call. The 
eighth bit of this word is set to 1 when the 
call is done. The 15th bit is set to 1 if there | 
was some kind of error, and the first seven | 
bits are used for the error code. CON- 
FIG.CTL should not be called after the ini- | 
tialization, since all the attribute bits for 
DOS support are set to zero; but just in case 
I missed something, any other DOS calls 
with a command request other than INIT 
are returned with an ‘‘Unknown com- 
mand”’ error code. 

Part of the INIT function’s responsibil- 
ity is to return the ending address of the 
resident portion of the driver. Me- 
morywise, a device driver is the same as a 
TSR and is allotted its protected memory 
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space. Similar to a TSR’s, initialization is 
done only once and is not needed once the 


driver is loaded; therefore, it is put behind | 


the resident portion and returned to the sys- 
tem memory pool. 





= Part of the INIT 


function’s responsibility is | 


to return the ending 
address of the resident 
portion of the driver. 


The DOS 3.x Technical Reference 
manual suggested a clever stunt. During 
initialization, a device driver can set the 
ending address offset to 0 and the segment 





to the code segment (CS) if the driver 
wishes to abort without using any memo- 
ry. Since CONFIG.CTL has no other busi- 
ness after INIT, this scenario fits CON- 
FIG.CTL perfectly. Unfortunately, 
however, while the original version CON- 
FIG.CTL did just that and worked fine 
with DOS 3.3, it hung with all other DOS 
versions. (The aborting scheme wasn’t 
mentioned in previous versions of the 
manual, though they didn’t say it couldn’t 
be used, either.) The solution was to install 
CONFIG.CTL with just enough code 
(about 100 bytes) to retum any possible 
subsequent calls with the unknown com- 
mand-status return. 

In any event, even if you don’t get into 
the programming techniques that make it 
work, CONFIG.CTL will make it a lot 
easier for you to do your work! PC 


Michael J. Mefford is a contributing editor 
of PC Magazine. 





If you have a PC 





LIKE THE SPEED 
OF LIGHT 





. i ye 
WE'RE 
And that's no idle boast Get the fastest laser et 
Printing for PostScript files or Ventura, PageMaker and aD A 
Windows documents. Opis G 


The ConoDesk 6000 includes 35 PostScript-compatible 
typefaces with all 228 characters for Ventura and PageMaker. 
Simpty install the ConoDesk 6000 in your AT or 386 to 
enhance the speed of the HP Series I. 4 
The ConoDesk 6000 solution: certified 
Comabesk™ 6000 






ap 16802 Aston Street, Irvine, CA 92714 Telephone (714) 474-1188 
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and $95, you can 
have all of these 


AUTOMATIC INVOICING AND 
STATEMENTS, PURCHASING, STOCK 
CONTROL WITH BILL OF MATERIALS, 
GOODS RECEIVED NOTES, RECEIPTS, 

PAYMENTS, ACCOUNTS PAYABLE, 
ACCOUNTS RECEIVABLE AND 
GENERAL LEDGER. 
EASILEDGER is the most practical and easy-to- 
use accounting systems available today. 

For only $95, EASILEDGER manages your 
finances as well as giving you an instant up-to- 
date record of your whole business. 
EASILEDGER is suitable for all compatible PC, XT 
and AT systems and only requires 256k of 
memory. 


ORDER TOLL FREE 
Tel: 1-800-521-ASTRO 


Eo) 


OMS Computers Incorporated, 222 Cedar Lane, 
New Jersey, 07666-3309. Telefax: (201) 907-0463. 
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Networking. 








First In Capacity. Choose single 

HC Series drives, with 40, 90, 150, 310 

or 380MB capacities. Or complete 

external LAN subsystems, 

with 150 to 760MB 

~ Capacities, in 

tg single, mir- 

| goof ~.  vored or du- 

' —~ plexed drive 
configurations. 


Design a network with over 3 Giga- 
bytes of CORE storage. Drives and 
Subsystems are delivered ready to 
plug and play— COMPSURF isn't 
required. 


Complete your system configuration 
with COREtape 60/100 or 150/250MB 
tape backup systems. 


First In Reliability. CORE’s HC 
Series drives— the first to be certified 
by Novell for use in Advanced NetWare 
2.1— surpass all industry standards 
for reliability. They come with a 50,000- 
hour Mean Time Between Failure rating 
and a three-year, direct replacement 
warranty. 


FirstIn Performance. With 10to 
17ms access times and over 900KB/ 
second transfer rates, HC Series drives 
let your network move data, not wait 
for it. 


Drives are compatible with Novell, 
3Com, PC Net, Token Ring and other 
major LANs, as well as with XENIX, 
0S/2 and other multi-user systems. 


COREpower Your Network. Con- 


tact your nearest dealer or CORE 
representative today. 


Northeast Region: Southern Region: 

203/357-1339 407/997-6055 

Central Region: Western Region: 

312/439-0511 213/312-8130 

France: United Kingdom: 

1/42.27,29.22 0990 23491 
FAX: 407/997-6009 


Distribution through GBC Distributors, Gates, 
Ingram, MICRO D-TPD and Vitronix. 
In Canada, contact Markham International. 


Visit Our Booth, ##H8624, At COMOEX. 


BJCORE 
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Products listed and shown are re tered trademarks ol tea 
espected manufacturers CORE In ional CORE HC 
Sees are registered trademarks ot CORE international te 


©Copyright 1988 CORE International inc 


1024X768 IBM COMPATIBLE VGA VIDEO CARD 


WOINIDIE 


S EC ON D WON Deke 





T the Phenomenal VGAWONDER does it all at IBM Hardware level ® 

compatibility with automatic monitor detect and no dip switches or “ 

jumpers toset, AHOT CARD for the 286/386 POWER USER with AUTO 

BUS DETECT for 8 or 16 bit stots, running with a 16 bit datapath with 

1.1 interleave. 1OO% IBM HARDWARE LEVEL COMPATIBILITY means 

that ALL software and operating systems designed for IBM systems will 

run. 102-44 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI- 

FREQUENCY MONITORS. Although these features are expected from | TECHNOLOGIES INC. } 
ATI they are NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! VGAWONDER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 


Pf 
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Las Vegaa Hilton Hotel 
Las Vegas Nevada 
Booth 7050 


Technology you can Trust. 


AT Technologies Inc. 
3763 Victona Park Ave.. Scarborough Ontano 
Canada M1W 3S2 Telex 06-966640 (ATI TOR) 
Tel (416) 756-0718 Fax (416) 756-0720 
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@ ENVIRONMENTS @ CHARLES PETZOLD 


GETTING STARTED 
IN PRESENTATION 
MANAGER GRAPHICS 





Here’s a set of programs that illustrate the various ways you can use the OS/2 Presentation 
Manager’ s graphics capabilities to draw and fill areas of different sizes and colors. 


he OS/2 Presentation Manager pro- 

grams I wrote for the last issue sim- 

ply displayed the text ‘‘Hello, 
world’’ in a window. These programs 
showed how the overhead of a Presenta- 
tion Manager program compares with the 
overhead of other environments, such as a 
teletype environment or a full-screen char- 
acter-mode environment. 

With a graphical environment like the 
Presentation Manager, the ‘Hello, world”’ 
program is a little tame. A program that does 
something more graphic—like bouncing a 
ball or displaying a series of random rectan- 
gles—would be more fun. 

A PM bouncing-ball program is cer- 
tainly possible, but since it involves ani- 
mation, it’s probably a little too complex 
for programmers new to the PM. Instead, 
let’s try a program that continuously dis- 
plays a series of random rectangles in its 
window. The rectangles will be sized and 
colored based on random numbers re- 
tumed from the C rand function. 


CONTINUOUS PROCESSING NEEDS 
Such a program may at first seem rather 
easy. Apparently, all we need to do is to 
find the Presentation Manager function 
that draws a filled rectangle and set up a 
simple while loop: 
while (1) 
{draw one random rectangle] 
} 
Simple, right? 
Well, no, you don’t do it quite this way. 





The architecture of the Presentation Man- | 


ager requires a different approach. 


Programs for the OS/2 Presentation | 


Manager are message-driven. After a pro- 


gram creates its windows in the main func- | 
tion, it enters a little block of code called 


the message'loop: 


while (WincGetwsg (hab, &qmeg, MULL, @, #)} 
WinDispstchMeg (heb, éqmeg) ; 


This code retrieves a message from the 
program’s message queue by calling Win- 
GetMsg, then dispatches it to the appropri- 
ate window procedure by calling WinDis- 
patchMsg. Most of these messages are the 
result of user input through the keyboard or 
mouse. Other messages are sent directly to 
the window procedure, bypassing the mes- 
sage queue. When the window procedure 
receives a message (this is equivalent to 
the Presentation Manager calling the win- 
dow procedure), it processes the message 
and then retums control to the PM. 

The window procedure should process 
each message as quickly as possible. The 





= Programs that do 
something more graphic 
than ‘‘Hello, world,’’ 
such as displaying 
random rectangles, are 
a lot more fun to try. 





recommended time is a maximum of '/10 
second to process any message. Execution 
slows when it takes a long time to process a 
message because the program cannot re- 
ceive any keyboard or mouse messages 
until it gets back to the message loop and 
retrieves them from the queue. 

Moreover, if there are keyboard or 
mouse messages waiting in the program’s 
queue, then no other Presentation Manager 
program can receive any keyboard or 
Mouse messages. For somewhat complex 
reasons, the Presentation Manager seria- 
lizes all keyboard and mouse input. No 
keyboard or mouse message can be pro- 
cessed until all previous keyboard and 
mouse messages have been processed. 

Thus a PM programcan’t simply sitina 
while loop drawing random rectangles. If 
it did, the program would prevent itself 
(and all other Presentation Manager pro- 
grams) from receiving and processing key- 
board and mouse messages. Every pro- 
gram in the Presentation Manager session 
would seemingly ignore all user input! 
This is clearly not desirable. 


THE PMTIMER = One solution—but by 
no means the only solution—is to take ad- 
vantage of the Presentation Manager tim- 
er. This allows a window procedure to re- 
ceive recurrent messages. 

A program starts a timer by calling 
WinSetTimer with the parameters 


WinstartTimer (hab, hwnd, idTimer, Msec) ; 
The idTimer parameter is simply an ID 
number that the program uses to identify 
the timer. Msec specifies a time interval, 
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in milliseconds, ranging from 0 to 65,535. 
Every Msec milliseconds, the Presentation 
Manager places a WM_TIMER message 
in the program’s message queue. The mes- | 
sage is addressed to the window procedure | 
whose handle is hwnd. 

When the program wishes to stop the 
timer, it calls WinStopTimer: 


WinstopTimer (hab, hwnd, idTimer) ; 


The Presentation Manager removes any 
pending WM_TIMER message from the 
program’s message queue when you make 
this call. 

Although you can specify any 16-bit 
value for the Msec parameter of WinStart- 
Timer, the PM will round it to the nearest 
increment of 31.25 milliseconds. The 
OS/2 system clock ticks 32 times per sec- 


gandrect.cb4 » randrect.c 


Gl -¢ -G2ew -w3 randrect.c 


t.eme 1 randrect.cbj randrect.def 
link randrect, /align:i¢, MUL, 082, randrect 





Figure 1: The RANDRECT make file 
automates the creation of RANDRECT.EXE. 
















RANDRECT.C =- Random Rec! 
(0) 1968, sift 
be nsgeeiom * Charlee fetecld, “Saly 


fdefine InCL_win 


¢define 10 TTMER 1 


MRESULT EXPENTAY ClientWndProe (MWD, USHORT, MPARAM, 
BAR hab ; 


int emlo (vold) 






hab = Winloitielieea (8) 3 
hag = WinCreatetsgqveus 






bwndvrame = WinCrestestdwindow (Imp. 





1 (hwndFrape t= WoLL) 





{ 
while (Wingethsg (hab, sqmsg, NULL, 0, $)) 
WinDiepatchieg (heb, sqmag) 


WioDestroyWindow {hwundFrame) ¢ 
winDestroyNegQueue (haq) ; 
winTerminate (hab) 7 
return $ ; 

+ 

Drawit (HPS hpa, SNORT exclient, smonT eyclient) 
Ly 

Pormts. ptl ¢ 

Opisetratters inpe, 1 + rand{) & 16: 


Gpisetcoler {hps, (LONG) (rend) 8 
opisettackColor tnbes (Lowa) (rand { 
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16>) 9 
yU 16) 9 








f¢~--—-++2-0-0--2------------~--~-------—_---------=. 
Rectangles for bth resentation: Maneger 
communica’ 
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ond, or 31.25 ms. per tick. (This is some- 
what faster than the DOS system clock, 
which ticks 18.2 times per second, or has 
55 ms. between ticks.) When you specify a 
value of 0 for Msec, the window procedure 
gets a WM_TIMER message at the maxi- 
mum rate of once every 31.25 ms. 


tation Manager, you can create the RAN- 
DRECT.EXE program by running 


MAKE RANDRECT 


RANDRECT has three functions, 4 
of these (main and ClientWndProc) 
present in almost every Presentation NV 
ager program, The main function is the 
try point of the program, and ClientW 
Proc is the window procedure for 
program’s client window. The Drz 
function is called from ClientWndProc 
draws a random rectangle. 

The main function starts off norm: 
It first calls Winlnitialize to register 


THE RANDRECT PROGRAM The 
three files that constitute the RANDRECT 
program are shown in Figures | , 2, and 3. 
These are the RANDRECT make file, the 
RANDRECT.C source code file, and the 
RANDRECT.DEF module definition file. 
If you have the beta version of the Presen- 










; RANDRECT.DEF module definition file 





NAME RANDRECT WINDOWAPI 

DESCRIPTION *Random Rectangle (c) 1988, ziff Communications Co 
PROTMODE 

HEAPSIZE 1024 

STACKSIZE 8192 


EXPORTS ClientwWndProc 






Figure 3: The RANDRECT.DEF module definition file contains information the LINK uses in 
constructing RANDRECT.EXE. 





peancaeeaeee Gpigetmack#iz (hps, BM_OVERPAINT) + 

wets a eth t niagelione ' 

ptl.y © rand: Ont 3 
Gpincre thas oat ‘ 


ptl.p = rand() % cxClient H 4/ Opposite corner Mi 
ptl.y = rand{) & cyCclient ’ 
bot See (bps, DRO_FILL, tpt, ft, @L) 5 


éf Background nix 


// Piest corner 
iseo 


MRESULT EXPEMTRY ClientWndrroc (HwwO hund, USEORT meg, MPARAM mpl, MPARAM at 


MPARAM) 7 t 
atatio SHORT oxClient, cycllent ; 
=Ps hpa 3 


“ewltch (meg) 


eeee WH_CREATE f/ Start the timer 
ie ( iwinstarttiner {hab, hwnd, ID TIMER, 8)) 


Winnessagenox (xwHD_DEsKTOr, 
Cannot run program = pba many clecks -. cameras 
, 6, WD_ox | MB_IcomexCLAMATI: 
retere <7 


WinRegieterClees (hab, aachisnees ac! Clieotwndrrec, SL, 8) 5 


return 6 ; 


cece WN Rise) 
extlient » FROMMP {mp2} 7 
eyclient © SHORTAFRONN? (mp2) 5 
return 6; 


df tave elze of client 





came W_TIMER: 
hps = wingetPs {hwnd) » 


Dravit (bps, cxClient, cyclient) » 


WinReleesePs (hpe) 5 
return @ ; 


df Draw @ rectengle 


case Wt _ERASERACKGROUND) df &reee the background 
return 1) 

came Wit 
isstopziner (hab, bund, 10_TINER) ; 
return 6 


/ Stop the tiser 


éf Pattern = 1 ta 16 
r= 6 to 15 


) 
th eo: return Windef¥indowrroc (hwnd, 1, 2 
74 Background color ? eit ind cin Sy 






Figure 2: The RANDRECT.C source code file contains three functions. The main function does initialization; ClientWndProc processes messages to 
the client window procedure; and Drawlt draws a random rectangle. 
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6 ways 
Genoa takes the gamble 
out of data backup. 




















It isn't the hardware or the software, 3. Easy Channel. For the PC/XT/AT, there 
it's the data that's the most valuable Simpl d Ake are external and internal models. 
part of your personal computer The ifipre comman Mei ml ‘ Both are available in cassette and 
hundreds of hours spent creating and Galaxy systems a poperals: cartridge versions.We also offer a 
editing data, plus its inherent value cs agar — SlimBox model for the PC/XT/AT. It's 
to your operation, make it priceless. ACHING UP Ga m an efficiently sized external cassette 
Protect that expensive data with «nutes. 6 system. 
a dependable backup system. Only i = For the 
Genoa's Galaxy family of tape backup 4, Automa fic ieeeees( Galaxy dealer 
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work support. Galaxy \ hackunt 434-0997. Telex: 172319. Phone: 
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Novell Advanced Netware the epee PtanirnoS in except the most valuable part of your 
86 or 286 compatible een = the industry Plus a full personal computer. 
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value, free! provide tape backup year warranty. ett 
for IBM PC/XT/ATs. 
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At 5MB a minute, Galaxy systems 
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are among the fastest tape back- Galaxy works with all IBM PCs and 
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program with the Presentation Manager. 
This function retums the anchor block han- 
die that uniquely identifies the process. 
The anchor block handle is stored in a vari- 
able called hab. (This variable is global be- 
cause it is required in the calls to WinStart- 
Timer and WinStopTimer, which are 
made from ClientWndProc. ) 

The main function then goes on to call 
WinCreateMsgQueue, to create the pro- 
gram's message queue, and WinRegister- 
Class, which identifies ClientWndProc 
function as the window procedure for the 
window class whose name (‘‘RandRect’’) 
is stored in the szClientClass variable. This 
variable is also passed to the WinCreate- 
StdWindow function, which creates the 
various windows (title bar, system menu, 
sizing border, client window, and so forth) 
that make up RANDRECT. 

During the WinCreateStdWindow 
function, ClientWndProc receives its first 
message, which is the WM_CREATE 
message. ClientWndProc takes this oppor- 
tunity to call WinStartTimer to start the 
timer, 

The beta version of the OS/2 Presenta- 
tion Manager supports only 16 timers sys- 
tem wide. If there are no more available 
timers when a program calls WinStart- 
Timer, the function returns a 0. If this hap- 
pens, RANDRECT displays a message 
box, which is simply a small window with 
a message (‘‘Cannot run program—too 
many clocks or timers'’) and a button la- 
beled ‘‘OK.’’ When the user presses that 
button with the keyboard or mouse, 
ClientWndProc returns a | from the 
WM_CREATE message. 

When a window procedure retums | 
from the WM_CREATE message, the 
Presentation Manager takes this as an indi- 
cation that the window initialization was 
not successful. The Presentation Manager 
responds to this by aborting the Win- 
CreateStdWindow function and destroy- 
ing all the windows created so far during 
the call. The message loop and the Win- 
DestroyWindow call are executed in main 
only if WinCreateStdWindow returns a 
valid handle to the frame window. 

If ClientWndProc is successful in start- 
ing the timer, it returns 0 from the 
WML_CREATE message and proceeds 
normally. During WM_DESTROY—the 
last message that the window procedure re- 
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ceives before being destroyed—the timer 
is stopped by a call to WinStopTimer. 
ClientWndProc also receives a 
WM-SIZE message during the 
WM_CREATE message and whenever 


An Integrated Solution 
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the size of the client window changes. The 
current dimensions of the window are 
stored in the static variables cxClient and 
cyClient for later use in drawing the rect- 
angles. 


{1 Wealeo have automatc switches code- 
activated switches, bulters, converters, 
Cables, protocol converters, multplexers, 
bine devers, and other products 
Commitment te Excelionce 

At Flose Electromca, were nat sakatiod 
unl youre eabetied Thats why we have 
thousands of customers around the world 
including large, medium and small 
businesses factonos, stores educational 
wetliubone ond Federal state end local 
governments. We back our products with 
full technical suppor, @ one-year warranty, 
and a thity-ciy money-back guaranies 


Cail now for literature or 
more information. 


(800) 333-9343 





PC MAGAZINE @ See a 1988 
t 


WECM Grew aOinaiii 


at Home — on your PC 


You'll be competing against over 
15 other cars all with world class drivers. 
each with his own individual driving 
characteristics — and ego. 

Grand Prix Circuit 1s so realistic you'll 
almost feel the G-force of being pinned 
to your seat. The lifelike animation, real- 
istic racing sound, and authentic graphics 
allow you to experience the raw power of 
each racing machine, Special inset 
screens show your location, lap number, 
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address below. CA residents add 6% sales tax. 

Requires CGA, VGA, EGA, or Hercules 
graphics card. Available for IBM PC (or 
compatible) only. Order Grand Prix Circuit 
today and order a magnum of champagne for 
the winning driver tonight. 
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Introducing 
Grand Prix Circuit” — the first Formula 
One racing simulator for your PC. 
You've trained long and hard for this 
opportunity and now it’s your chance to 
make all that hard work pay off. Hit warp 
speed in the powerful V12, 3.5 litre Ferrari. 
Put the pedal to the floor in your screaming 
V8, 3.5 litre Williams. Or experience the 
ultimate power and performance of a 900 
horsepower racing machine — the McLaren. 
Race all three of these high performance 
Formula One racing cars on the most famous 
Grand Prix circuits in the world. Shift 
through the gears and hug the corners of 
glamorous Monaco. Blast down the straighi- 
aways of Germany. Snarl through the tunnels 
of Japan, or select from 13 other courses. 
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DRAWING THE RECTANGLES = Ear- 
lier PM programs presented in this column 
have drawn in their windows during the 
WM_PAINT message. A window proce- 
dure receives a WM_PAINT message 
whenever part of its window is invalid. 
The window procedure takes this opportu- 
nity to update the window. 

RANDRECT operates a little different- 
ly. It does not process WM_PAINT at all; 
instead, it draws in the window during 
WMLTIMER. For each WM_TIMER it 
receives, ClientWndProc draws one rect- 
angle. 

A Presentation Manager program can 
draw within its window during a message 
other than WM_PAINT by obtaining a 
handle to a presentation space through the 
WinGetPS function. This handle is then 
used as the first parameter to the graphics 
output functions. After drawing, the pre- 
sentation space is released by calling 
WinReleasePS. 

The Drawit function draws a rectangle 
using the GpiBox function. The position 
and dimension of the rectangle are speci- 
fied with the coordinates of two opposite 
comers; the sides of the rectangle are al- 
ways parallel to the x and y axes. 

One corner of the rectangle is the cur- 
rent position, which is set by a call to Gpi- 
Move. This is set to a random point some- 
where within the client window thus: 


ptl.x = rand() % cxClient ; 
ptl.y = rand() % cyClient ; 
GpiMove (hps, &ptl) ; 


The x coordinate ranges from 0 to 
(cxClient — 1) and the y coordinate ranges 
from 0 to (cyClient — 1). 

The second point (which denotes the 
opposite corner of the rectangle) is a pa- 
rameter to GpiBox: 

ptl.x = rand({) 8 exclient ; 


ptl.y = rand() 8% cyClient Fi 
GpiBox (hps, ORO FILL, &ptl, @L, 6L) 3 


| The second GpiBox parameter can be set 


to DRO_OUTLINE (to draw just the out- 
line of the rectangle), DRO_FILL (to draw 
the interior), or DRO_OUTLINEFILL (to 
draw the outline and the interior). 

Before calling GpiMove and GpiBox, 
RANDRECT calls four functions to define 
the appearance of the rectangle’s interior. 
By default, the interior of the rectangle is 
drawn with a solid pattern. But the solid 
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Why build a printer that 

can print standing on its head 
when all you want is 
outstanding letter quality? 


The answer is better quality printing. 


‘We made our new 300 Series 24-pin printers more 
rugged than they have to be and more reliable than 
ever. We built in a patented optical sensor and linked it 
with a unique rack and pinion printhead drive. 


So you get more accurate printhead positioning. And 
that means outstanding letter quality. 


All in a printer so stable it works upside down. 


But even right side up, you get 


letter quality printing this good. 





Our engineers call this ‘“championship specs.’ More 
than 3 million loyal users call it rugged reliability. And 
it shows in the quality and performance of every 
printer and modem we make. 
Call 1-800-OKIDATA for the dealer nearest you. 
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an OKI AMERICA company 
Munsee Loran ee We put business on paper. 


Intel announces 


Look ail over 
for destination 
FAX number. 


Announcing the first non-stop communications route — sending a document as big as the NewYork phone book. 
between businesses anywhere in the world. Now your faxes or files can fly cross country. And you 

Intel's Connection CoProcessor™ can still be zooming around in your flight simulator. Or 

It's a whole new way to send and receive programs, _ writing that letter to your biggest account. Or recalculating 
files, text, graphics and electronic messages. Not just your spreadsheets for tomorrow's meeting. Without 
between PCs, but with fax machines as well. interruption or downtime. 

The Intel Connection is anew And when you fax, there are no 
communications coprocessing board {f= more stopovers at the printer, or 







that frees your PC from the task of Steir Rn Ss SS cooling your heels in line at the fax 
communicating. : machine. Because Connection lets you 
Which means you can work on your} ae : do everything without leaving your PC. 


computer non-stop—even while And when you send files directly to 


©1988 seer ae Connection CoProcessor is a trademark of Intel Corporation WordPerfect isa registered trademark of WordPerfect Corp. Swmantec is a trademark of Symantec Corp. Borland is a registered trademark of Borland 
trademark of Microsofi Corporation. *CAS (DCA/Intel Communkaung Application Specification. ) 








aS 


non-stop flights. 








Terie failed 
Spend 17 minutes 
figuring out 


fing 
the problem. 







Work through 
junch to make up 
for lost time. 








another Connection-equipped PC, you won't have tofiddle | communications software to learn. 


around with modem parameters or protocols. Because the And everything is backed by toll-free technical 
Connection CoProcessor sets them for you. At 9600 bps. support and a five-year warranty from Intel. 

Best of all, Connection supports CAS*a new So what are you waiting for? Call 800-538-3373 now 
communication standard that is supported by major for a free demo disk. 
software and hardware developers like Symantec,” Because with Intel's Connection CoProcessor, 
Borland? DCA} Microsoft? and WordPerfect® Which communication is really going to take off. 
means you can send, for example, a word processing 
file to your London office, without ever exiting your a ® 
WordPerfect program. | 

You just send the document directly from your 


application. That's it. There isn’t any complicated 


Corporation. DCA is a registered trademark of Digital Communications Associates, Inc Microsoft is a registered 
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pattem is only one of 16 pattems (using 
various diagonal, horizontal, or vertical 
lines, or dot densities) supported by the 
Presentation Manager. You set a different 
pattern by calling GpiSetPattem. Normal- 
ly, you use an identifier defined in the Pre- 
sentation Manager header files as a param- 
eter to this function. These identifiers have 
values ranging from | to 16, so RAND- 
RECT selects a random pattern: 


GpisatPattern (hps, iL + rand{) % 16) ; 


The color of the pattern will normally 
be the foreground color that you’ ve select- 
ed in the Presentation Manager Control 
Program. By default, this is black. 
RANDRECT selects a random color by 
calling GpiSetColor: 


Gpisetcolor (hpa, (LONG) {rand() & 16)) ; 


This is the color of the lines or dots in the 
pattern. The area between these lines or 
dots is colored with the current back- 
ground color; white is the default. RAND- 
RECT again randomly sets this color: 


Gpisetsackcolor (hpa, (LOWG) (rand () 8 16)) 3 


However, the Presentation Manager de- 
fault does not use the background color; it 
simply leaves the background area un- 
touched. You change that default opera- 
tion by calling GpiSetBackMix: 


GpiSetBackMix (hps, BM_OVERPAINT) ; 


RANDRECT does not keep track of 
what rectangles it has drawn, so it really 
can’t properly process the WM_PAINT 
message to update an area of the window 
that needs repair (as, for example, when 
another program has obscured part of the 
client window and is then removed). 
When part of the client window becomes 
invalid, ClientWndProc first receives a 
WM_ERASEBACKGROUND message 
from the frame window, which is the part 
of the standard window that lies under- 
neath all the other windows and holds 
them together. ClientWndProc simply re- 
turns | from this message to indicate to the 
frame window to erase the invalid area. 
Figure 4 shows RANDRECT running un- 
der the Presentation Manager. 


DRAWING RANDOM ELLIPSES In 
the Drawlt function of RANDRECT, the 
last two parameters to GpiBox are set to 0. 
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You can also set them to positive nonzero 
values to draw rectangles with rounded 
comers. 

The Presentation Manager uses an el- 
lipse to draw the rounded comers. You 


specify the width and height of this ellipse - 


with the last two GpiBox parameters. Es- 
sentially, the ellipse is cut into four quad- 
rants, and these four quadrants replace the 
normal corners of the box. If the last two 
parameters of GpiBox are set to the width 
and height of the rectangle, then GpiBox 
doesn’t draw a rectangle at all, but instead 
draws an ellipse. 


Figure 5 shows an alternative Drawlt 
routine that draws random ellipses rather 
than rectangles. This version uses an array 
of two POINTL structures to store the two 
comer points. During the call to GpiBox, 
the last two parameters are set to the abso- 
lute values of the differences of the x and y 
dimensions. Figure 6 shows a version of 
RANDRECT using this routine running 
under the Presentation Manager. 


FILLING POLYGONAL AREAS 
The GpiBox function is a special case of a 
generalized area-filling facility in the Pre- 


| — a) Ce -) >) 
Se a 





Figure 4: RANDRECT running under the Presentation Manager. 


VOID DrawIt (HPS hpe, SHORT cxClient, SHORT cyCliant) 


{ 
POINTL aptl[2) ; 


GpisetPattern (hps, 1% + rand() % 16) ; 
Gpisetcolor (hps, (LONG) (rand() % 16)) 7; 
GpiSatBackcolor (hps, (LONG) (rand ¢() % 16)) 7 
GpiBetBackMix (hpe, BM_OVERPAINT) ; 


aptlj@}.x = rand{) & exClient ; 
aptl{0).y = rand() & cyCliant ; 
Gpimove (hps, aptl) ; 


aptljl].x = rand{) % exclient ; 
aptl[1l}.y = rand() % cyClient ; 


// Pattern = 1 to 16 
// color = 6 to 15 
// Background color 
¢/ Background mix 


// First corner 


// Opposita cornar 


Gpipox (hps, DRO_FILL, aptl + 1, labs (aptl{1}.x - aptl{9}.x), 


} 





labs (aptl[1l}.y - aptlj@}.y)) : 


Figure 5: RANDRECT's Drawit function lets you draw random ellipses rather than rectangles. 
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From the Man Who 
Wrote the Book on 
Data Recovery... 


Mace Gold is the most comprehensive data protection and 
recovery package ever assembled. POP, our power-out protection 
software, allows you to pick up right where you were when the 
power went off or a program locked up the keyboard. Mace Backup 
offers speed, convenience and, best of all, bulletproof reliability 
@ while saving and restoring hard disk data. Go beyond ASCII 
retrieval with TextFix and DbFix. Automatically find and rebuild 
word-processing or Dbase files that were lost, corrupted, even par- 
tially overwritten, without losing the formatting information. To 
these add all the standard features of Mace 5, our new sector edi- 
tor, MUSE, Mace Vaccine, Unfrag, disk Caching, Remedy, safe For- 
mat, perfect Undelete, the original UnFormat, and you'll 
understand why Mace Gold makes computing as close to riskless 
as can be. $149 


Mace 5 offers the basic power to recover from most common 
disasters and optimize your system for peak performance, with pro- 
grams more powerful and easier to use than ever before: Rigorous 
disk testing and automatic correction, fail-safe disk formatting, 
flawless recovery of deleted files and entire disks, all standard fea- 
tures. Protection from computer viruses or applications gone hay- 

To wire is supplied by Mace Vaccine. Optimum performance is assured 
BU castes’ with fast disk caching and our file consolidation program UnFrag. 







eee * Soto tie f a a 
Wo dat mere ine ns joe mr And now there’s MUSE, a sector editor unlike any you've ever seen, 
te ed] aS 3 s 5 
— = wore intelligent enough to teach you, and packed with real recovery 
© Ear” © Rew caer retains wan . oge 
~hie n Sie ee ey power. With Mace 5 you’re covered on all the critical 


angles. $99 


~ Both Mace Gold and Mace 5 provide support for DOS 4.0, parti- 
= le tions up to 512 Megabytes, and the backing of a company that 
nprady paul Mace specializes daily in recovering the unrecoverable. 


to Data ! 

: eS “Almost att lost data can be retrieved, even from an ‘Invalid drive 
specification’ or worse. My Guide to Data Recovery contains every- 
thing I’ve learned in the past five years about recovering and repair- 
ing lost files, presented in a format that inexperienced people, as 
well as the technically astute, will find useful. This book will steer 
you around the obstacles on the road to recovery and down the path 
to success.” —Paul Mace 


Paul Mace} 
§ OFTWARE 
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400 Williamson Way Ashland, OR 97520 
To Order: 800-523-0258 or 503-488-2322 


Spot 


the lop 








AMT Wecelo0o 


The bad news is, this is a quiz. 
The good news Is, were going to 
make it easy. 

Ail three of these 24-pin dot 


quality text and graphics, color 
printing, and a sizzling 480 cps 
draft speed. 
matrix printers are versatile, rug- 
ged office-quality printers. They all 
provide a variety of type styles and 
compatibility with most popular 
software. But there's only one Top 
Dot. And all the clues you need 
to find it are right here in this ad. 
Top Dot's high performance 
features include combined ietter- fingertips. 


Kpson ts a registered trademark of Scik 


Select Dial puts total printer control at your 


Dot. 


A unique Select-Dial™ feature 
gives Top Dot effortiess, fingertip 
control, And plug-in intelli-Cards™ 
provide instant software upgrades. 

‘Top Dot's $1085 price is a 
remarkable $400 below compara- 
ble printers. Even more remarkably, 
it includes toll-free hotiine support, 
a 2-year warranty, an unheard-of 
fuii year of on-site service, and for 
$25, a Quick-Start kit packed with 
$150 worth of supplies, software, 
documentation and more. 


fpeon Corporation Accel-500, Select Dial and intelli-Card are trademarks of Advanced Matrix Technology, inc © 198K Advanced Matrix Techoology, Inc 


ee 


And only Top Dot is avaiiabie In 
your choice of finish: Executive 
Black or traditionai Ivory. 

You have to visit a deaier to buy 
two of the printers on this page. 
But you can get Top Dot deiivered 
to your door by UPS® 

Just cali 1-800-637-7878, cor- 
rectiy identify the Top Dot, and 


COMPARISON CHART 
AMT Epson — Toshiba 
Accei-500 14-2500 P351SX 








Print speed 

(t2cpi) 
Draft 480 cps 34cps =. 30 cps. 
Memo Mode 200cps NA WA 


LO Mode 80 cps 90 cps 100 cps 
card i 


$239 tt manufacturer's suggested list price 


we'll ship it to you. FREE* If after 
30 days, the Top Dot hasn't become 
indispensabie to your office, just 
send it back. Otherwise, do nothing. 
We'ii charge $1085 to your credit 
card or biii you against your pur- 

chase order. That's ail there is to it. 
And if you're still not sure of the 

nswer, don't worry. Our operators 

ili give you three chances to get 
it right. 


Quick-Start Kit contains supplies, cable, soft- 
tation—even trai 


ware, document RSParency 
aera A $150 value for only $25 with 
| Top Dot. 
CIRCLE 317 ON READER SERVICE CARD 
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Ventura Peripherals 
100 Rancho Road. Suite 27 
Thousand Oaks, California 91362 


* Offer subject to availability and credit approval. 
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sentation Manager. Any area that you can 
define with a series of lines, you can fill 
with a particular pattern and color. 

To do this, you first call the WinBegin- 
Area function. Then you draw the figure 
and call WinEndArea. The Presentation 
Manager filis the area you’ve outlined. If 
you haven't defined a closed area, the Pre- 
sentation Manager itself closes the area by 


drawing a line back to the first point. 

The DrawIt function shown in Figure 7 
uses GpiBeginArea and GpiEndArea to 
draw a random triangle. The resuit of using 
this Drawit function is shown in Figure 8. 


MORE RECTANGLE FUNCTIONS 
Atieast in the beta version of the Presenta- 
tion Manager, the speed of GpiBox is dis- 


Random Ellipse 





Figure 6: The version of Drawht shown in Figure 5 draws random ellipses in the client window. 


VOID Drawit (HFS bps, SHORT exClient, SHORT cyClient) 


{ 
POINTL ptl ; 


GpisetPattern (hpa, 1L + rand() @ 16) 7 // Pattern = 1 to 16 

Gpisetcolor (hpe, (LONG) (rand({) @ 16)) 1 // Color = @ to 15 

GpisetBeckColor (hps, (LONG) teas {) 8 26)) 1 a Background color 
) 


GpisetBackMix (hpa, BM_OVERPAINT 


/ Background mix 


GpiBeginArea (hpa, BA_NOBOUNDARY) 1 


ptl.x = rend() @ cxclient ; 
ptl.y = rand({) @ cyClient ; 
Gpidove (bps, &ptl) 1 


ptl.x = rend() @ cxclient 
ptl.y = rand{) ¢ cyClient 
GpiLine (hps, &ptl) ; 


ptl.x = rand{) @ cxclient 
ptl.y = rand({) @ cyClient 
Gpitine (hpa, &ptl) ; 


GpiEndAree (hpa) 1 
} 


Firet corner 


Second corner 


Third corner 





Figure 7: This Drawit routine uses the generalized area-filling facility in the Presentation 


Manager to draw random triangles. 


PC MAGAZINE 
359 


PRODUCTIVITY 


8 ENVIRONMENTS 


Figure 8: 


‘Randow Triansles|_ 





The version of Drawlt shown in Figure 7 draws random triangles. 


VOID DrawIt (HPS hpa, SHORT cxCliant, SHORT cyCliant) 


{ 
RECTL rel 3 
SHORT x1, x2, y1, y2 3 


xl = rand() 
x2 = rand() 
yl = rand() 
y2 = rand() 


€& exCliant ; 
& cxCliant ; 
& cyCliant ; 
& cyCliant ; 


rel.xLeft = min (xl, x2) ; 
rel.yBottom © min (yi, y2) ; 
rel.xRight © max (x1, x2) ; 
rel.yTop = max (yl, y2) 3 


winPillract 
} 


// Lower laft cornar 


// Upper right corner 


(bps, &rcl, (LONG) (rand() & 16)) 3; 





: This Drawlt function uses WinF illRect to draw rectangles of random colors. 


DrawIt (HPS hpa, S8ORT cxCliant, SHORT cyCliant) 


POINTL aptl[2) : 
SSORT x1, x2, yl, y2 3 


GpiSatPattern (hps, 1L + rand({) % 16) ; 
Gpisatcolor (hpa, (LONG) (rand() % 16)) 
Gpisatsackcolor (hpa, (LOWG) (rand () &% 


// Pattarn = 1 to 16 
: // Color = @ to 15 
16)) 3 // Background color 
rand() 
rand() 


& cxcliant 3; 
& cxcliant ; 
& cyCcliant ; 
& cycliant ; 


= rand() 
= rand() 


aptl{@).x = min (xi, 
aptl[@).y © min (yi, 
aptl[1].x = max (x1, 
aptl[i}.y = max (yi, 


// Wower laft corner 


// Upper right cornar 


Gpisitslt (hpa, MULL, 2L, aptl, ROP_PATCOFY, §L) ; 
) 





Figure 10: This Drawlt routine uses GpiBitBlt to copy a pattern to a destination rectangle. 


i 
“te 


es 


appointing. The Presentation Manager ap- 
parently implements GpiBox using the 
generalized area-filling algorithms, which 
results in slower rectangle-filling than 
would be otherwise available. Fortunate- 
ly, however, the Presentation Manager has 
two additional functions that can draw 
filled rectangles much faster than GpiBox. 

The simpler of these two functions is 
the WinFillRect function, which has the 
following syntax: 


WinFillRect (hps, ércl, color) ; 


The second parameter is a pointer to a 
RECTL (rectangle) structure. The last pa- 
rameter is the color index that you wish to 
use to color the interior of the rectangle. 
This overrides the color that you set using 
the GpiSetColor function. WinFillRect ig- 
nores the current pattern when filling the 
rectangle. 

A Drawit function using WinFillRect is 
shown in Figure 9. When calling WinFill- 
Rect, the xLeft field of the RECTL struc- 
ture must be less than the xRight field, and 
the yBottom field must be less than yTop. 
The Drawlt function in Figure 9 uses the C 
min and max macros to ensure this differ- 
ence. 

And finally we come to the amazing 
GpiBitBlt function. A bitblt (pronounced 
““bit blit’’) is a bit block transfer. Gpi- 
BitBlt is normally used to transfer a rectan- 
gular bitmap from one place to another. 
However, the word ‘‘transfer’’ does not 
quite encompass all that the GpiBitBlt 
function does. It actually performs a 
bitwise operation between three bit- 
maps—a source bitmap, a destination rect- 
angle, and the current pattern. The result 
of this bitwise operation is copied to the 
destination rectangle. 

The Drawlt function shown in Figure 
10 uses GpiBitBlt in a very simple way: to 
copy the pattern to a destination rectangle. 
The rectangle is specified by an array of 
two POINTL structures. The first 
POINTL structure is the coordinate of the 
lower-left corner of the rectangle, and the 
second is the coordinate of the upper-right 
comer. The second-to-last parameter—set 
to ROP_PATCOPY in this Drawlt func- 
tion—indicates that we want the pattern 
copied to the rectangle. 

Isn't that a little more fun than just say- 
ing, ‘Hello, world’’? PC] 
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oor Save a Bundle 
™On Our NewBundle. 


lot of accounting software 

companies will try to tell you 
their product does more than just 
accounting. So even though you can 
get Peachtree Compiete™ I — the 
most complete accounting software — 
fora lightweight $199, we won't tell 
you that it’s more than an accounting 
package. Just that it's the most 
accounting power you can get for 
Your software dollar 

Now we've bundled Peachtree 
Complete If and Peachtree Data 
Query™ If together, and cut the price 
$100. So you're not only getting full- 
featured accounting, you're also get- 
ting custom reporting and analysis. 
Peachtree's “‘Doubie Bonus Bundle” 
gives you two first-rate software 

packages for one low price — Peachtree 
Complete II, The Business Accounting 
System and Peachtree Data Query II, 
the Custom Reporting Tooi for Peach- 
tree Compiete Il, both for only $298. 
And that’s the best deal around. 

Still Just $199 Compiete. We will continue to tell you that Peachtree 
Compiete II offers the most powerfui accounting software you can buy at 
virtually any price, Designed and sold as a $5,000 accounting system, the 
latest version of Compiete {I represents a vastly expanded and improved 
product, yet selis for an incredibly reduced price of just $199. With that kind 
of value, and more than 250,000 satisfied users, our record speaks for itseif. 

Peachtree Complete II is a comprehensive accounting system deveioped 











the best deal on the best accounting 
software, why not get an even better 
bargain? Extend the power of your 
Peachtree accounting to inciude the 
most advanced custom reporting and 
analysis with PDQ ii, and when you 
buy both, save $100! 

PDQ Hi iets you turn raw figures 
into highly sophisticated reports, 
allowing you full access to the impor- 
tant accounting data in your Peachtree 
Compiete I files. From the simplest 
mailing labels to the most detalied 
budget analyses, Peachtree Data Query 
H opens up the potential of your 
computerized accounting, with no risk 
to your files, and no re-keying of 
accounting data. 

And now, PDQ is easier than ever 
to use, with all new user instructions 
and on-line practice sessions that iead 
you through the system and build 
confidence as you go. 

Choose from PDQ's own pre- 
defined reports, design your own (and 
store the formats for future use), even export data to popular applications 
like dBASE II® and Lotus 1-2-3 PDQ's simpie, clear approach to report 
writing allows maximum controi and flexibility, You can begin creating 
reports with PDQ in just minutes, And as you continue using it, PDQ can 
perform highly compiex, intricate analyses. 

Save a Bundie When You Buy Both. We think using PDQ to make 
Peachtree Complete I] more than an accounting system makes good busi- 














to meet the needs of small- to medium- ness sense. So we bundled them 

size businesses, It comes with eight Compare Feature for Feature together and made it well worth your 
high-power moduies that may be used | Genera! tedger Flued Assets whlie. For a limited time, Peachtree’s 
individually, or fully integrated for ME © a “Doubie Bonus Bundle” is availabie 
absolute maximum accounting efficiency: Job Cost for just $298. That's two regulari 

© General Ledger ¢ inventory Fy a and protabty on ajeb-br-pb bass. 1 Driced $199 packages for one a 

© Accounts Receivabie ° Payroll $n crn yr on federal ee, iy aad eosery price, and that’s a savings of $100. 

© Accounts Payable «Fixed Assets tion capabiies The “Doubie Bonus Bundie”’ is a 

© Invoicing * Job Cost * tared. olnuaba ordre tet omaicion |  Hmited-time offer, so call today! 

And Peachtree Compiete II is : And of course, if all you need is 
designed using the latest software “d = Fie etc nt the best accounting package your 
innovations, like full-color scrolling eee Mie money can buy, Peachtree Compiete It 
reference tabies, pop-up windows, © Up to 19,500 inventory (tems (SKUs), by itseif is still only $199. 





and short-cut keyed menus. We've 
increased numeric capacities as high as $999,999,999.99 in key areas, 
added Service Invoicing, included Range Printing, and expanded to allow 
an unlimited number of companies. 

Error handling is quick and easy, with plain English messages and sug- 
gestions. Context-sens mart HELP is on-line, all the time. And as 
always, Peachtree Com comes with the most thorough documentation 
—a separate quick-start Installation Guide, Accounting Primer, seven- 
volume Reference Library, and extensive on-line tutorials on each module — 
all at no extra charge. 

Save Even More on Peachtree Data Query Il. So while you're getting 






Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 








Money Back Guarantee. As with 
all our products, we stand behind Peachtree Compiete II and PDQ II with a 
toli-free hotline for technical support ($1 per minute, $20 minimum on 
your credit card). And both are covered with a 30-day money-back 
guarantee when you buy directly from Peachtree. If for any reason you're 
not satisfied, you can return the product within 30 days for a prompt 
refund, That's the Peachtree Software promise. (A $25 restocking fee applies 
to all returns.) 
Hardware Specifications: Requires PC/MS- DOS version 2.0 or higher with 384K of usable 
memory (512K required with DOS 3.3) and a minimum 10 MB hard disk For use with the 
a PC, PC XT, PC AT, Personal System/2™ and compatibles. 3%" media optionally available. 
copy pi 


To Order by Mail Add $12.50 Shipping and Handling* 
(In Georgia add applicabie sales tax.) 
*Call for international rates. 


Peachtree Software 


A Member of the Intelligent Systems Family 
4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
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MANIPULATING 
STRINGS IN MASM 


he previous Power Programming 
| column presented a package of 
MASM routines for string compari- 
son, searching, and validation. In this in- 
stallment, we'll address another category 
of string operations: concatenation, extrac- 
tion, and translation. And in the next issue, 
we’ll finish up this series with some case- 
insensitive string comparison and search 
routines, as well as a QuickSort routine for 
string arrays. 








woo HASH etring Package 42 
3 Copyright (¢), 7 isan Giff Communicatinoes Co. 
3 PC Mageeine © Ray Duncan © Movember 29, 1988 


MASM STRING PACKAGE #2 The 
STRINGS2.ASM listing shown in Figure 
1] is the source code for our second package 
of string routines. It contains six public 
routines: STRCAT, STRDUP, STRXTR, 
STRXLT, STRUPR, and STRLWR. All 
of these procedures accept string pointers 
and lengths, and they return the address 
and length of a new string, leaving the 
original string(s) unchanged. In general, 
the registers used for parameters and re- 


+ sige of buffer for temporary strings 


segment word public ‘DATA’ 
or 
*abcdefghi jk lmnopqretuvwxya’ 


e 
* AMCDEFGHI JKLHNOPQRSTUVWRTS* 


g& Gt Ft? 


etrbat currect 


word public 'coor: 


string concatenation reatine 
pe sae = addrase of etriog] 
© langth of ecelegL 
Eason = sddraee of string? 
© langth of trig! 
Dar1@r © eddrans of reaolt atring 
0 temporary atorage 
Bx @ length of rsevlt etring 
oI, e@ 


pal atrcet 
etrcet neer 


+ seve register 


+ save string) te 








bufeize dup (7) 5 pepepoeted Arh cing Arp 


26 4 ‘etrlvc’ transletion table 


26 1 ‘etropr’ translatine tabis 








Your Power Programming library expands in this issue to include C-equivalent assembly 
language routines for string concatenation, extraction, and translation. 


sults are symmetric with the STRINGS] 
package presented last time. Further, as 
with the first string package, the names for 
some of STRINGS2.ASM routines were 
picked for symmetry with the C standard 
Tuntime library, but you should not assume 
that thé assembler and C routines with the 
same name do exactly the same thing. 
Most of the public routines in 
STRINGS2. ASM use a building-block 
routine, STRMEM, which is not public. 


? copy etring2? to rssult 
2 lst DS1at = address of 
2 feoult string 

? Correct for bytes moved 


3 Featcre rey iecer 
t back to caller 


etring duplicetion routine 


DSs19r © address of atring 
axe lsngth of etring 


Derr © address of atring copy 
0 temporary storage 
= length of etring copy 


eeve etriag2 address 
ngth 
1 BX = result etring length 
¥ got temporsry sterage for reselt etriag 
3 Copy atringt to result 


1 get etring2? eddrase 


1 eave registers 


1 get teuporery storage te hold string copy 
1 neka copy of atring 


+ det Deisx = eddrase 
+ Of copy 


3} correct for bytes moved 


# Yastore registsre 


a back to celler 





Figure 1: STRINGS2.ASM is the complete source listing for the concatenation, extraction, and translation routines. 
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STRMEM uses a very simple ring-buffer 
strategy to allocate temporary storage for a 
“‘result’’ string. Whenever STRMEM is 
asked for a certain amount of storage, it re- 
tums the current pointer into the ring buffer 
and then increments the pointer by the 
specified size, wrapping the pointer when 
necessary. This means that any storage ad- 


eatrdup andp 
2 STRETR: 
' 

Cell with: 


string extraction routlne 


address of string 
length of etring 

offeet of substring 
length of substring 


cK 
Dx 


Returne: DS:91 = addrees of substring 


in temporery estore: 
If BX = @, then eubstring offect 


etretr 


seve ragieter 


clamped length of eubetring + 


' 
wae Invalid end DX:81 ie onchenged. t 
J 


PRODUCTIVITY 


dress obtained from STRMEM will even- 
tually be overwritten; its longevity de- 

' pends on the size of the ring buffer and the 
size of the strings being placed in it. 

The simple allocation strategy used by 
STRMEM (and thus by all the routines in 
STRINGS2.ASM) presents no problem in 
most cases, since the strings are typically 


Pop 
tet 


strxlt endp 


being concatenated, extracted, or transtat- 
ed in order to build other strings—after 
which they are discarded. However, if you 
will be performing several other string op- 
erations between the time you obtain a re- 
sult string and the time you use it, you 
should probably copy it to a local buffer. 
STRCAT is a general-purpose string 


+ bach to osller 


Jee nt eme en ne meen e een e enn commen nena mene e nen ecencwsneeennnnnenteecene 


2 STRIMA 


1 
# Coll with: 
8x 


Returne: 


atrlwr 


: point te eubstring 


edjust string length 
langth ox, proceed 


bad eubetring, 
return length = 


clamp length? 
yee, jump 


stralt 
s 


No, eet eubstring length 


+ make copy of eubetring in temporary storage 


reetere register 


back ta esller 


string treneletico routlse 


pe iss = addrese af text string 
= length of text etring 


: 
celh with: 


J 
cell withe 
8x 


Returner 


ee,di 
di,offect Icteb 


convert string to lower cese 


erst = address of etring 
= length of etring 


DG:$1 = eddrees of lower-cesed 
etring an temporery storage 
= langth af lower-cased string 


seve registers 


E8:D1 = addreee of lover 
} Cage traneletion teble 

tranalete the string 

restare registers 

back to celler 


DG:AI = eddrese of string 
® length of etriag 


De:st = addrass nf opper-cseed 


string ia temporery storege 
© length of opper-cased etriog 


zarD1 © address of transletine tabla 


The trensietlon table has the 
fallewing formats 


number of cheracter codes in 
character code of 
treneletion velue 
trenelstion velue 


for ebe: 
for charac 


db treceletico velue 


for eberecter (m+n-1} 


table inp 


first position (m) 


er (m) 
er (met) 


seve registere 


ES:S1 © address of 4; 
7 case traneletion table 


a eA fevt ucteb 


etralt 


any cheracter positions in the teble which 


contein sero are 


eharactere 


any 
in the text atrios felliog outeids the renge 
defloed by the table ere vochanged. 


Retarne: 
in temporery 


etrxlt 


stralt near 


08:81 © address of treneleted string 


trenelete the etrieg 
reetore registers 


beck to caller 


ellccete temporary etorege for etring 


make copy of etring to be traneleted 


save registers 
eee CX fer leop 


Next character 





bl,mes[bxtdiea] 
bl, bl Te lt sero? 
exit2 yee, lgnore } 
jelj,bl 


exit2i ai 
exltl 


exlt3: ei 


exit 1f sero leagth 


dl,eeg etrptr 
da 


DATA 
jteptr 
steptr, bx 





count 


strnce mete’ {etrbuf+bufelee) 


corract far tables basa 
3 jump, outelds tables 


jump, outeide teble 


ateptr,dl 
etrptr,bs 
ee :MOTHING 





gst trensistion velue 


store Tanslated value 


bump text string pointer 
process sext character 


rectore registers 


© lnngth needed 
ddrees of temporary storage 
ed) 


} XerDI © eddreee vitbin 
2 temporary etring buffer 
2 apdate boffer poicter 


3 check for boffer overflow 
+ jump 1f no overflow 


dl, offset strbof; resst buffer poiater 


i back to celler 


{Figure } ends) 
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WE JUST MADE 
CHOOSING THE RIGHT MOUSE 
TWICE AS EASY. 
















New 2-Button Design 
and Ultra-High Resolution. 


PC Mouse II advances the standard in precision optical 

pointing devices for PCs to a new level. You get the only 100% 

Microsofi* compatible mouse with no moving parts and no maintenance. 
But now, new Ultra-Res 2000° gives you much faster access to any point 

on your screen with user-definable resolution from 20 to 2,000 qoi—great for 

high-res monitors. 

Only PC Mouse II comes complete with its own free precision MousePad™ 
Designer Pop-up™ menu software, PC Paint Plus.” and a Lifettme Warranty. And for 
serious players OAD aad aero Mass ee ee 

— from the makers of AutoCAD* — 
é powerful software for creating 
e* computer aided drawings. 


The Reliable, 
Economical 
Alternative. 











OMNIMOUSE combines optical and mechanical 
technology, giving you a high-quality, 100% Microsoft- 
compatible mouse, at an exceptionally affordable price. It ike no other 
! delivers 200 cpi performance, works on any surface, comes eouse in the wok 


’ with Designer Pop-up menus, and includes a1-Year Warranty. 
So if you're caught in a maze of mouse products, let MSC Ms< 
help you out. By narrowing your choices down to two. Just 20 s 
to your dealer and ask to see both PC Mouse II and OMNIMOUSE. TES EN OLR 











The New Mouse Systems 


Products available for IBM PC/XT/AI™ PS/ FOr ory Oe a ee, 0s Sees De Fremont, CA 94538, 415-656-1117. 
IBM PC/XT/AT and PS/2 are uademarks of IBM. Apples is a regystered trademark of Apple Computer, Inc. Microsoft is a registered trademark of Microsoft Corp. AutoSketch and AutoCAD are registered in 
the US. Patent and Trademarks Office by Autodesk, Inc. PC Mouse, OmniMouse, MousePad, fal Deeighes POG ad NG Pas Pha ROU In. 
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aarp aa EET aT SST 
} TRYSTRI. ASH done of Mas string package’ #2 
} Copyright (e), 1908 sift Communleeticns co. 

4 9C Kageslox * Ray Duncex Steevenber: ne 1000 
Jreceee. 


equ dh ) ASCEE carrlage return 


or 
wt oq tab ; ascik line feed 


? standard Leput handle 
atent bam Leotpe 


stdin equ ® 
atdout equ 1 } standard ow! 
etderr equ 2 a. « 
DAROUP group _DATA 

DATA = segment word publlo ‘DATA’ 


ote & 80 dup (8) a etring 1 
etr2 db 80 dup (8) ) string 2 potter 


slizo 2 9 ating 1 length 
Cy tt ? 9 string 2 length 


axgt cre lt, 1f,*woter string 1: * 
megl_) dene eqs §-asg. 


mag? zuatee atrleg 21 * 
axg2_} teo‘e equ $-neg: 


db ors AS: aTECeTS ce 
Pete len equ §-neg: 
cr,1f,°STRLWR: * 
| jaa ten equ nest” 
or, 1f,°STRUPR: > 
=) 





sequent word publla ‘CODE’ 
atreetinear 
tmear 
extre = etriwrinear 
axeans ¢@%_ TEXT, de1DGROUP 


de,ax 
oo,ax 


§ addreeeable... 


Se oftent axqt 
ox,magi_lea 
ba aedout 


ab, 40h 
al 


aeeqinie of axsesge 
t 


axvoftest strt 


ba, sedle 
ah, 3th 
ib 


addrese of baffer 
maximum 


ax,2 
ellex,ex 
ewaing 
ex, 409th 
ath 


ds,offeet neg? 


SERED SER G2 GEE SEE NGF 


ax, DATA ) axka our dete segnent 


disley prompt for string 1... 
addreax of exanage 


tandard ou’ 
function 49b = write 
trmasfar to 9-DOs 
get first strieg... 


etandard 

fanctlon 4th = write 
tramefer to MB-DOs 
gat second string... 


ba, etdin 
ah, 3th 
ala 


ax,2 
e2ien,ex 


Mn ge 


ett oe 


zg 


ety 


ox,meg4_} 
aog 


° 
& 
=} 


strive 


ax,91 
ox, bx 
pug 


iF 
io} 


x,mag5_len 
pasg 


B 
= 
is 


to Ms-Doe 
display prompt for etring 2... 
address of message 
of message 


Figure 2: TRYSTR2.ASM provides an interactive demonstration of the STRINGS2 functions. 


concatenation routine with the following 
| parameters: 


DS:SI = stringl address 
| BX = stringl length 
ES:DI = string2 address 
DX = string2 length 


The address and length of the result string 
are returned in registers DS:SI and BX, 
with ES:DI! destroyed and the other regis- 
ters and original strings unchanged. For 
safety, make sure that the ring buffer used 
by STRMEM (whose size is defined by the 
equate bufsize) is at least four times as long 
as the longest string that will ever be fed to 
STRCAT. 


STRDUP duplicates a string. It takes as 
its arguments 


Ds:SI = string address 
Bx = string length 


It returns the address of a copy of the origi- 
nal string in registers DS:SI, with all other 
registers unchanged. STRDUP is used by 
the other routines in STRINGS2 to copy an 
argument string before altering it. 

STRXTR extracts a substring. Its pa- 
rameters are 


DS:SI = string address 
BX = string length 
cx = offset of substring 
Dx = length of substring 


dx, offest axgi 


ei,offest atx? 


ds,offext axgs 
len 


ds,offeat axgs 





ds ,offest str2 : hecrited of buffer 
ox, 04 


Glopley STRCAT title 
address of- massage 


length of message 


tringe 
rane tee 
a 
etring2 address 
atring2? length 


displey result string 
result etring address 
Feault string length 


Alepley eTRLwR title 
address of message 
of axeaxge 


translate concetenated atring to lower cem 
displey transleted string 

Feeolt string addraxs 

Fesult etring 


display etaurn title 
address cf message 
length of massage 


trmoslete concateaxted atring to upper cese 
) dinpley traneleted s oe tring 
9 result string addres: 

$ veealt string length 


display axesage 


bedi = axenage 
= axenege 


standard motput handle 
function 4€h = vrlte 
transfer to MS-DOS 
restore registers 


back to caller 





STRXTR returns the address and length of 
the substring (which has been copied to 
temporary storage) in registers DS:SI and 
BX, with other registers unchanged. If the 
Tequested substring overruns the end of the 
original string, the returned length is re- 
duced so that a true substring is returned. 
Similarly, if the beginning offset of the re- 
quested substring lies outside the original 
string, a length of zero is returned. 

STRXLT translates a string using a 
supplied character translation table. The 
STRXLT parameters are 


DS:SI = sddreas of string to be tranaleted 


sx = length of string to be translsted 
Es:DI = sddreee of translation table 
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FastWrite VGA 
For Its Blinding Speed. 





And then a 
resolution. Or its 1 
But whatever ~ ts a it for, FastWrite VGA i is 


, some people buy it for its high 
mh hardware compatibility. 


guaranteed to give performance like you've 
never seen before. caine FastWrite VGA outperforms 
all competitive VGA boards. Pure and simple. 

‘ou see, this powerhouse Bec standard IBM 
VGA in both color and resolution. Which means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 400 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 x 480 with 256 colors and our exclusive non- 
interlaced 1024 x 768 with 4 colors. 

And not only is FastWrite VGA 100% register 
level compatible, it’s also the only VGA solution that’s 
form factor compatible. It has the same daughter card con- 


The following are regi: 


registered and unregistered trademarks of the companies listed: Fast Write VGA, Video Seven Inc.; PS/2, Dis) 
Variable frequency monitor required for greater than 640 x 40 resolubon. Monitor capable of 48 KHz needed for 


nectors as the IBM PS/2 Display Adapter, to accommodate 
hardware add-ons in the future. 

What's more, your current VGA software—or 
an plan to buy—is guaranteed to run on FastWrite 
VGA. Even OS/2 products os Its backwards compatible 


with Seer CGA, ee ban ta modes. So all your 
software will run faster 

Gree oe ou og ce fiee technical 
support, guaranteed ity and a full five-year 
eee Alles Aeee tat weet eae ton statins 
blindly into your wallet. 

So visit your local dealer and find out more about 
gg Ua Nila 

e guarante 

ree ‘ll see 


VIDEOW SEVEN 


46335 Landing Pkwy., Fremont, CA 94538. (415) 656-7800. 
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y Adapter, International Business Machines Corporation; 
1024 x 768. Video Seven reserves the nght to change specificabone without notice. 


erence. 
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c>trystr2 <Enter> 


Enter string 1: 
Enter string 2: 


THE quick BROWN fox <Enter> 
JUMPED over THE lazy DOG<Enter> 


STRCAT: THE quick BROWN fox JUMPED over THE lazy DOG 
STRLWR: the quick brown fox jumped over the lazy dog 
STRUPR: THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG 


Enter string 1: <Enter> 


c> 





Figure 3: A sample session using the TRYSTR2.EXE demonstration program. 


The translation table takes the following 
form: 


number of tranalation valuaa in tabla 
character coda for lat tranalation valua 
tranalation valua for let charactar 
tranalation valua for 2nd charactar 


“F622 


This format allows you to restrict the table 
to only those codes you wish to translate. 
Any zero translation values in the table are 
ignored by STRXLT. Here is a sample 
translation table that would change all up- 
percase vowels to question marks, leaving 
all uppercase consonants and all lowercase 
letters, numbers, and oddball characters 
| unchanged: 


dw 26 
dw AY 
db * ?BCD?7FGH?7OKLMN?PQRST?7VWX7Z’ 


(Please don’t send me any outraged letters 
arguing that Y isn’t really a vowel; this is 
just an example.) Predictably enough, 
STRXLT retums the address and length of 
the translated string in registers DS:SI and 
BX, leaving the original string and other 
registers alone. 

The STRLWR routine translates a 
string into lowercase, and the STRUPR 
routine translates a string into uppercase. 
Their arguments are 


DS:SI = address of string 
BX length of string 


Both work by calling STRXLT with the 
address of an appropriate translation table, 
and both return the address and length of 
the translated string in registers DS:S] and 
BX, leaving other registers and the origi- 
nal string unchanged. STRLWR is espe- 
cially useful when you are making a fully 
qualified pathname (drive, path, filename, 
and extension) “‘pretty”’ for output. 





A DEMONSTRATION PROGRAM 
The interactive demonstration program 
TRYSTR2.ASM (Figure 2) explicitly or 
implicitly exercises most of the functions 
in the STRING2.ASM package. It 
prompts you to enter two strings, concate- 
nates them, and then translates the concat- 
enated string into both upper- and lower- 
case. To terminate the demonstration 
program, just press Enter alone in response 
to the “Enter string 1°’ prompt, or hit Ctr- 


C or Ctri-Break at any time. A sample ses- | 


sion with TRYSTR2 is shown in Figure 3. 


To build TRYSTR2.EXE, enter the | 


following commands: 


MASM /Zi STRINGS2; 
MASM /Zi TRYSTR2; 
LINK /CO TRYSTR2+STRINGS 2; 


If you don’t want to trace through the dem- 
onstration program with CodeView, you 


etrings2.cbj : etringe2.cen 
masm /Zi atringe2; 


tryetr2.obj : trysetr2.aem 
maom /zi tryetr2; 


trystr2.exe : trystr2.ob} stringe2.obj 
link /co tryetr2+etringe2; 





Figure 4; A Make file that will facilitate the 
creation of the TRYSTR2.EXE demonstration 
program in Figure 3. 


can omit the /Zi and /CO switches. You 
can use the Make file in Figure 4 to auto- 
mate the process of creating TRY- 
STR2.EXE, 


THE IN-BOX Please send your com- 
ments and suggestions to me at any of the 
following e-mail addresses: 
PC MagNet: 72241 ,52 
MCI Mail: imi 

BIX: rduncan 
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A BREAKTHROUGH 
IN POWER PROTECTION 





Every day, dips and surges of electric 
power threaten the data you put in your 
computer, an iovilalion 10 disaster. 
Introducing BOOMERANG™, a power 
protection system that automatically saves 
your work in progress in the event of: 
Power failure, blown fuse, or brownout. 
« Accidental pulling out or tripping 

over the cord. 
© Forgetting to save your RAM disk 

before turning off the switch. 
When normal power returns, BOOMERANG 
feslores your data to you with a single 
command. Requires IBM® PC, XT. AT®, or 
100% compatible. 256K: internal hard disk: 
DOS 2.1 or later. 
When you compare power protection, only 
BOOMERANG solves the whole problem: 


|__| anamerane| ns | "Ss 
Fo i Ee 
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rete) Tatas 
Reermeraps wot] vs || vo] 
eee Pt 
At §£299, Boomenane pays 
for itself with the first save! 


30-day money back guarantee. 
OTA. focal dealer or calf... 


214-788-5198 
MICRO“ 


Microsyne, Inc. 

t50t8 Beltway Dr., Dallas, TX 75244 
Boomerang and Mictosync are trademarks of 
Microsync, Inc IBM and AT are registered trademarks 
of International Business Machines Corporation. 
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Converting numeric labels with trailing plus and minus signs into values, plotting more than 
six data ranges in a single XY graph, and fixing a /Data Query Find bug in Lotus 1-2-3. 





How to fix a /Data Query Find bug 
in Lotus 1-2-3 


We've discovered an interesting /-2-3 
bug. We issued the /Data Query Find com- 
mand, highlighted and then edited a rec- 
ord, and pressed Enter. When we subse- 
quently pressed the Cursor Up and Down 
keys, /-2-3 began highlighting an entirely 
new subset of records. 

The worksheet shown in Figure 1 will 
demonstrate this bug. After setting up this 
worksheet, we used the /Data Query Input 


command to define cells A8..C20 as the | 


Input range, and used the /Data Query Cri- 
terion command to define cells A5..C6 as 


the Criterion range. Consequently, when | 
we issued the /Data Query Find command, | 


/-2-3 highlighted the record in row 
12—the first record with the label "South 
in its Division field. When we pressed the 
Cursor Down key once, /-2-3 moved the 
highlight to the record in row 16—the sec- 
ond record with the label "South in its Divi- 
sion field, when we pressed Down again, 
1-2-3 moved the highlight to the record in 
row 18—the final record with the label 
*South in its Division field. So far, so 
good. 

However, suppose you edit or replace 
one of the fields of one of the highlighted 
records while using the /Data Query Find 
command. You'd do this either by typing a 
new entry and then pressing Enter, or by 
pressing the Edit key, changing the entry, 
and then pressing Enter. 

As you would expect, the record you 


' have edited will remain highlighted after 
PC MAGAZINE = NOVEMBER 29. 190m 
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you edit it. However, if the worksheet was 
set for Automatic recalculation when you 
made the change, /-2-3 no longer will 
highlight records that have the label "South 
in their Division field when you subse- 
quently press the Up or Down keys. In- 
stead, it highlights records that have the 
Division entry ’West—the records in rows 
10, 13, and 20. 

Apparently, if /-2-3 recalculates a 
worksheet during a /Data Query Find com- 
mand (as it will when you edit a record 


A 
Division 
North 
$195,900 


B 
Division 
south 
$142,986 


Division 
south 


Name 


Division 
East 
West 
North 
south 
West 
North 
East 
South 
North 
south 
East 
West 


Name 
smith 
Jones 
williams 
Johnson 
Davis 
Stevens 
carter 
Hunter 
Richards 
Walker 
Mccoy 
Cox 


WOnanawWwnrP 


with the worksheet set for Automatic re- 
calculation) and that worksheet contains 
one or more @D functions, /-2-3 will be- 
gin using the criterion range specified by 
the last @D function it calculated as the 
Criterion range for the /Data Query Find 
command. 
In this case, the function 
@DSUM(S$A8..$C28,2,D1..D2) 


will be the last one to be recalculated. | 
Since this function specifies cells D1..Q2 | 


Division 
West 
$159,969 


Division 
East 
$138,080 


Sales 


Sales 

$55,608 
$53,900 
$25,006 
$45,000 
$65,900 
$35,000 
$34,009 
$30,000 
$45,000 
$67,099 
$49,000 
$32,900 


Cells 320..E26 contain the following functions: 


B20: 
C263: 
D206: 
B29: 


@DSUM(A8..C20,2,A1..A2) 
GDSUM(A8..C20,2,B1..582) 
@DSUM(A8..C20,2,C1..€2) 
@psuM(A8..C20,2,D1..D2) 





Figure 1: /f 1-2-3 is set for Automatic recalculation, odd things happen in this worksheet when you 
issue the /Data Query Find command, edit a highlighted record, and then press the Cursor Up or 


Down keys. 
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as its criterion range, and since cell DI 
contains the field name ’Division and cell 
D2 contains the label "West, /-2-3 will be- 
gin looking for records with "West in their 
Division field after you complete the edit. 
Fortunately, there is an easy solution to 


| the problem: simply set your worksheet to 


Manual recalculation before you issue the 
/Data Query Find command. That way, 
1-2-3 won't recalculate the worksheet as 
you make changes to criterion-matching 
records during the execution of a Query 
Find command. Consequently, none of the 
@D functions in the worksheet will alter 
the criterion used by the /Data Query Find 
command.—Bill Monaghan and Barbara 
Rudder; Fairfield, New Jersey 


Fortunately, the circumstances in which 
you will encounter this bug are rare. The 
first condition is that the worksheet must 
contain an @D function that references a 


| criterion range other than the one /Data 





Query Find is using, second, the work- 
sheet must be set for Automatic recalcula- 
tion. Nevertheless, we're surprised that 
Lotus didn’t find and correct this clear-cut 
bug before shipping /-2-3, Release 2.01. 





Productivity Tip 


To generate upper-level characters in 
1-2-3, you probably use the @CHAR 
function or the Compose key. However, 
you can also generate upper-level charac- 
ters by holding down the Alt key and typ- 
ing the ASCH number of the character you 
want to generate on the numeric keypad. 





How to plot more than 1-2-3’s limit 


| of six data ranges in a single XY 


graph 


In theory, /-2-3 allows you to have only 
six ¥ ranges (A through F) in a single XY 
graph. In practice, however, there’s a way 
in which you can plot seven—or as many 
ranges as you want. 

To do this, enter or copy the X and Y 
values into adjacent cells of a single pair of 
columns, leaving a blank row between the 
row that contains the last value for one se- 
ries and the row that contains the first value 
for the next series. You then specify the 








PRODUCTIVITY 


entire column of X values as the X range, 
and the entire column of Y values as the A 
range. Since /-2-3 treats blank cells as 
breaks in an XY graph, it does not draw a 
line connecting the end point of one 
“*range’’ with the starting point of the next 


range, so you get a separate line for each 
series. 

Suppose, forexample, you want to plot 
the seven sets of XY pairs in the worksheet 
shown in Figure 2. To do this, you would 
copy the X values in cells A2 and A3 into 


aA B DB z F G H 
%-Range A-Range B-Range C-Range D-Range E-Range F-Range G-Range 
a 2 3 4 5 6 7 8 


2 3 4 


5 6 7 8 





Figure 2: A sample of seven series of XY values to be plotted in a single XY graph. 
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Figure 4; The XY graph plotting the seven series of XY pairs shown in Figure 3. 
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ADVAN C E D 


RE VE bia fF ol) ON 


This wasn't supposed to 
happen until the year 2000. 


A thrilling 
leap forward 
for database 
management 
Advanced 
Revelation™ 
brings remark- 
ably powerfui 
tools, infinite fiex- 

ibility and vastiy in- 
creased productivity to the PC 
environment. 

Makingit the developers’ choice 
when handling sophisticated net- 
work applications such as sales, 
personnel and asset management. 

Yet it’s simple enough for non- 
technical users to build applica- 
tions after one day’s training. 

As you read on you'll see: with 
Advanced Revelation, database 
management is already 
everything you'd llke 
it to be. 





Data 
Dictlonary 
eliminates 
source code 
The gateway to 
Advanced Revelation’s 
power is our central, active 

data dictionary. It contains every- 
thing you need to define the 
attributes of each field and bring 
life to your applications. 

No other system has anything 
like it. When you change, add or 
deiete fieids, the dictionary remem- 
bers and records it for you. With- 
out programming or coding. 







Environmental Bonding™ 
improves all your existing 
capabillties 
Environmental Bonding brings 
Advanced Revelation’s powerful 
features to your existing applica- 
tions. 
Making 
your 
_ invest- 

. “ment in 
systems—PC based, Mini or Main- 
frame—provide even greater returns. 

Because for the first time, this 
breakthrough technoiogy iets you 
use your existing information— 
readand writefrom other systems— 
with Advanced Reveiation’s 
Application Tools. 

Seamiessly. Which means 
no disruptive data conversions, 
duplicate data or cumbersome, 
and time-consuming import/ 
export requirements. 


Variable Length Flelds 
extend your flexibility 
With other DBMS's, once 
you define the number of 
characters in a field, it’s 
set in stone. 

Not so with Advanced | 
Revelation’s variabielength | 
fieids. Where you canen- | 
ter virtually any number 
of characters into a field. 
Making it especially nice 
for text-oriented infor- 
mation. 

What's more, variable 
iength fieids are only as 











long as the information they hoid. 
Using an average of 40% less disk 
space than any fixed length system. 


Help is always near lan 


You can set the degree | 
of on-line heip you 
need with Advanced 
Reveiation. From 
simple, context- y, 
sensitive help 
that automati- / 
cally appears 
each time you 
enter a new tool or 
program. To no heip 
whatsoever. 
Meanwhile, Reveiation 
Technologies provides ali the 
levels of help necessary for today’s 
business users. From our customer 
service hot-line. To our Advantage 
Programs for volume users and 
deveiopers. 
It's alt partof the forward thinking 





} our customershavecometorely on. 


Support. Technical innovation. 


, Continuing commitment. 


So your wishes come true a lot 
sooner than you expected. 


Call Toll Free 
1-800-327-0216 


Revelationechnolosies 


We think like you do. 


“Two Park Avenue, New York, NY 10016 (212) 689-1000 3833 138th Place SE, Bellevue, WA $8006 (206) 643-8898 Note: Advanced Revelation ls compatible with the IBM PC-AT, IBM PS/2 and other 
100% compatibles; it supports the DOS and O52 operating environments and all major PC networks, Advanced Revelation and Environmental Bonding are trademarks of Revelation Technologies inc. 
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Alot of computer 
for your money... 

plus a one-year | ae 
war ranty! . <a 


eles ) oes 
Bentley-286/12 


Computer Products Base System ..........00eeeeees $1095 
° With 40MB HD Seagate®, 28ms ......... 1525 
° With 70MB HD MiniScribe®, 28ms ....... $1715 


The Price/Performance Leaders! 


© 12MHz 80286 processor 
© 0 Wait State 

e IMB RAM 

¢ 1.2MB floppy drive 

© Dual floppy/hard drive 












Expansion Explosion! 














Mice-tndispensible for 
desktop publishing applica- 









Monographics Card XT-MEC-A six-function — AT-MEC-for IBM PC® or 
























: tions, mice provide easy 4 
tie aries ae a Samsung Monitor cursor movement for a CHELLIS GLEE SAA) AT® Up to L5MB memory 
70 eC 348; parallel 12" flat screen with variety of software packages, | RAM. serial port. parallel expansion, serial & parattel 
OME eer score nes $53 tilt and swivel base .. $95 Logitech* [eels | ute fei clock/ port. Comes with OKB. 
ee —="g $89 calendar with baticry Only $110 
us Mouse ......... a HVS GGGGqo Gas 6 
Mono Combo an eeh backup, and utility software, 
F Logitec! 
Monographics card and monitor. ...... . $139 anette acc ee $79) | Cus -. aie ig 






MS® Bus Mouse ....$119 
Genius* GM-6+ 

Serial Mouse 

with Dr. Halo HI™.,.$55 


EGA Card EGA Monitor 4 oe 


640 x 350, 256KB 14” nibe, 13° diagonal 

















€ . EMS-Expanded-Memory- 
Specification card compati- 
MEM-576-Memory expan- ble with the Lotus/Intel/ 
sion card that fits ina short Microsoft memory specifica- 
slot and supports either tion, Comes with OKB, ex- 
























F 64KB or 256KB chips. d s 
display RAM...... $159 high-resolunon .... $349 Modems-alt are compati- Comes with OKB. eioae Cas ie ale Includes 
ble with popular communt- | Gable to 192KB, 384KB or PC Version 
EGA Combo cation standards and have 576KB : $99 
EGA card and monitor... ee $489 auto answer. auto redial, 7 $35 Only Sees 
——- and auto voice/data switch- Only ..... 6005. AT Version 


TSE NCC OTM RECN IS Cn || te OY... ee 
include LED status indica- 


tors and require modem 
4 cable for hookup. 
a 300/1200 Baud 
$69 
















{nternal Modem..... 













A 300/1200/2400 Baud Orchid Tiny Turbo- Coprocessors 
ee ey Debs abd Internal Modem. ...$139 | 80286 processing speed for a 2 
graphics card....... $53 CGA monitor ...... $239 300/1200 Baud your PC. pe piel ) Bee $199 
External Modem ....$89 | Only .......... $279 z)... 
Color Combo 2400 Baud 80287-8 (MHz)... $269 


$329 







CGAtcardiadimonitor .......-- ae External Modem ...$159 EUR SIOIDMEZ i 




















© 1OMHz 80286 processor 

¢ 5I2KB RAM 

© 1.2MB floppy drive 

© Dual floppy/hard drive 
controller 

© 200-watt power supply 

© Keyboard. 


© Turbo-charged XT-com- 
patible 8088 processor 
running at |OMHz 

¢ 640KB RAM 

© One 360KB floppy drive 

© Controller 

¢ Eight expansion slots 

© 150-watt power supply 

© Keyboard. 






















UT 


RT | | ria DAN | 








Bentley-286/10 Bentley Turbo-10 
ime Sane ES ee. $995 fsa Base Systetn v1...-.e-seceeseeeoces $599 


© With 40MB HD Seagate, 28ms ...........- $1419 + With 30MB HD MiniScribe, 65ms......... 899 
¢ With 70MB HD MiniScribe, 28ms......... $1639 © With 40MB HD MiniScribe, 6ims ......... 959 

















Panasonic 1092i 


+ Printer-Cost-effec- 
tive and fast! Prints 
, 240cps draft and 
48cps near letter 
"quality. Nine-pin 

pri 


int head and parallel 
interface. 


AT Hard Drives 


¢ High Quality « Low Price 

e High Performance 

¢ High Capacity Storage 

© One-Year Limited Warranty 


40MB Seagate (28ms).............. $439 
43MB MiniScribe (25ms)............ $459 
70MB MiniScribe (28ms).........-- $649 


PC Hard Disk Kits- 
| Quality hard disk kits for the 
IBM PC and compatibles. 
Each kit includes a half-height 
| Winchester hard disk, hard disk 


Only. . . $349 





Computer Products 


1700 Still Meadow Cove Round Rock, Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee 
(does not include return freight). No surcharge 





controller, cables, software AY 1/O-Serial port and for MasterCard, VISA, COD, or cashier's check. 
mounting hardware and 5 parallel port. Fortune 1000, university, and institution purchase 
; Only $59 orders accepted with approved credit. Prices are 


Ulustrated manual. 

20MB MiniScribe (65ms) ... 
30MB MiniSecribe (65ms) .. . 
40MB MiniScribe (6Ims)....... $369 


subject to change without notice. One-year 
limited warranty. 
Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 
Sat. 9 a.m.— 5 p.m. 





Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 


20MB For the Comp: Mable. ccs. Mans ae $299 
~~ a ge Order Toll Free 





360KB Diskette Drives- PC 1/O-Serial, parallel 


Convemtence and compatibity. el ay and game port, and clock/ 800-234-4442 


FormRGs eee 08. ae $99 f calendar with battery backup. 
For ATS..............$109 a i(ié‘«Cly.... ... s ..s Tech Support: 512-250-8202 
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The easy way to move files between the 514” world of PCs, and the 
34” world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating is/ands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges, Now here 
are three ways to simplify your life in 
a multi-computer office. 
Bridge-File 5.25 <= 
floppy disk drive. 


A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


Solution 1: Our 


Trademarks: S Bridge-File, Omni-B: dee S) Inc; PS/2—International Business Machines Corporation. 
ern Ri poke a Risiness Machines Corporation. 


Registered Trademark: IBM—Intemationa! 


about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM’s drive is twice . 


And here’s the ideal controller: .. 
The Omni-Bridge . 
Controller. 






: re: 
os se - stores only one-fourth Controls up tofout 4 
: drives, so you can mix 
Every PS/2 user deserves this easy aes 
connection to the world of PCs. and match 5%”, 342”, and 


floppy tape drives as you need. This 


Solution 2: Our Bridge-File3.5 _-‘2t card gives you big storage, plus 


. . twice the floppy disk and floppy tape 

alopey Mak Msive. transfer performance rates! At only 

You get 720Kb $95, this is a winner. 
and 1.44Mb capacities, ’ 
Connect it to any Get your computers talking. 
PC, and you can read Call the Sysgen Hotline for the 
and write files from name of your nearest dealer. 
PS/2s, 386s, laptops, and other 1-800-821-2151. 
34" machines. 

Now all your PCs can share files < TWN 
with your newer systems. 


(NC OR PORATED 


556 Gibraltar Drive, Milpitas, CA 95035 
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@ SPREADSHEET CLINIC 


cells AS5..A6, A8..A9, AII]..A12, 
Al4..A15, A17..A18, and A20..A2I. 
Then, you would copy or move'the values 
in cells C2..C3 into cells BS. .B6, those in 
cells D2..D3 into cells B8..B9, etc., so 
your worksheet looked like Figure 3. 

Having arranged the data in this way, 
} you can plot them in a single XY graph by 
issuing the /Graph command, choosing 
Type, and then choosing XY. Next, 
choose X, highlight cells A2..A21, and 
press Enter. Then similarly choose A, 
highlight cells B2..B21, and press Enter 
again. 

If you choose the View command after 
completing these steps, /-2-3 will produce 
the graph shown in Figure 4. Each series 
becomes a separate line in the graph. 
—Mark Weih; Cambridge Springs, Penn- 
sylvania 


Youcan use this technique to plot as many 
series of values aS you wish in an XY 
graph. However, since all the X values are 
part of the same X series and all of the Y 
values are part of the same Y series, /-2-3 
will use the same pattern, color, and mark- 
er for each of the lines in the graph. Fortu- 
nately, this is a small price to pay for the 
ability to graph more than six data series in 
asingle XY graph. 





Productivity Tip 


If you’ve ever wished that you could see 
more of your /-2-3 or Symphony work- 
sheet at a time, then you should use See- 
MORE—an add-in application from Per- 
sonics Corp. Depending on what sort of 
monitor you have (CGA, EGA, or VGA), 
SeeMORE will allow you to view up to 
160 columns and 60 rows of a worksheet at 
atime. SeeMORE for 1-2-3 is $79.95; See- 
MORE for Symphony is $99.95, To order 
SeeMORE, call Personics Corp. at (800) 
445-3311. 





A quicker way to convert numeric 
labels with trailing plus and minus 
signs into values 


Mark Schoenfeldt offered a macro solution 
to the problem of converting numeric la- 








bels with trailing + and — signs into val- | 


ues in the February 29, 1988, Spreadsheet 
Clinic, Although his macro works well, I 
prefer an alternative technique. Specifical- 
ly, use a single-line formula like 


@VALUE (@LEFT (cell, @LENGTH({cel1)-1)) 
*@IF (@RIGHT(cell,1)="+",1,-1) 


where cell represents the name or address 
of the cell that contains the numeric label. 

When /-2-3 evaluates this formula, it 
starts by calculating the @LEFT function, 
which extracts all but the final character 
(either a + sign or a — sign) from the entry 
in the referenced cell. If the referenced cel! 
contained the label ’123.45—, the function 
would retum the string **123.45’’. The 
program then evaluates the @VALUE 
function, which converts the extracted 
characters into a value. In this example, 
the @VALUE function would return the 
value 123.45. 

The value is then multiplied by the re- 
sult of the @IF function. If the last charac- 
ter in the referenced cell is a +, this func- 
tion will return the value 1. Consequently , 
1-2-3 will return the unaltered result of the 
@VALUE function. If the final character 
is a —, however, /-2-3 multiplies the result 
of the @ VALUE function by the value 
—1. Thus, if the referenced cell contained 
the label ’123.45—, 7-2-3 would returm the 
value —123.45.—Mark Thompson; Dal- 
las, Texas 


The formula approach is faster than using 
a macro when you want to convert a large 
number of labels into values. Simply enter 
the formula to the right of the topmost cell 
in the column whose entries you want to 
convert. Then, use the ‘Copy command to 
make a copy of the formula for each of the 
labels in that column. Finally, use the 
/Range Values command to replace the 
formulas with their results. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We’ll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk, together with a print- 
out. Mail your contributions to Spread- 

sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. PC 
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PostScript® Language 
Interpreter for the IBM PC 


INCLUDES 
13 Outline 


A Program to, pte 


PostScri 


Text and Graph ae ® 


LaAsenyet 


and other laser printers 


BOP DeskJet 


and other ink jet printers 


PaimtJet 


AM color printing 


AN Epsom 
Mea ee fes, and other 


dot-matrix printers 


EXPLORE 


PostScript language programming. 
Print output from Ventura Publisher, 
PageMaker, etc., on supported printers 


ORDER TODAY! 


Contact Your Local Dealer 


or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 


VISA/MC/COD ACCEPTED 
Dealer inquiries Invited 


yLaserGo, Inc 


TEL: (619) 530- 2400 
FAX: (619) 530-0099 


9235 Trade Place, Suite A, San Diego. CA 92126 
f ok mike eCneic wemiateeoer 
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Finally 
the dBASE 


you've been 
waiting IV. 





Get the new dBASE IV. Now for just $449. 

Are you waiting for a data base management 
program that’s faster than dBASE II PLUS™? One 
that’s also much easier to use. And one that smartly 
supports both OS/2 and multi-user environments. 
Well, wait no longer. 

The new dBASE IV™ features all these enhance- 
ments and more. Its automatic, built-in compiler 
executes programs significantly faster than before. 
And its new Command Center lets you enter data, do 
queries and generate reports all without having to 
write programs, You simply interact with menu- 
driven, ‘What-You-See-Is-What-You-Get” screens. 


A ASHTON: TATE? 


Experienced users can continue using familiar 
“dot prompt” commands. Or, take advantage of 
dBASE IV's new IBM® SAA-compatible SOL 
commands. 

Of course, dBASE IV runs all your dBASE Il 
PLUS pr . Only better. And most single-user 
dBASE Ill PLUS and dBASE IV applications can now 
run as multi-user applications. Without modification. 

Only Software Spectrum offers you dBASE IV 
at a price you can’t pass up. As well as the most reli- 
able, responsive service in the business. So what are 
you waiting for? Call 1-800-624-0503" for more in- 
formation or to open a corporate account. 


@SOFT WARE 
DSPECTRUM 


10420 Miller Road « Dallas, Texas 75238 » 800-624-0503 or 214-349-0400. “In the Midwest, 800-445-6454 or 312-969-5700. 


Ashton-Tate is a registered trademark and dBASE Ill PLUS and dBASE IV are trademarks of Ashton-Tate Corporation. IBM is a registered trademark of International Business 
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@ NEIL J. RUBENKING 


PRODUCTIVITY 


USER-TO-USER 


Here’s how you can unprotect BASIC files, keep your path statements short, make the date 
available to all your batch files, and use the prompt to remind you that you’ re ina DOS shell. 





Speed batch file execution with 
simulated CASE statement 


Using ERRORLEVEL for branching is 
slow if you use a long series of IF state- 
ments. My modification in Figure | sets an 
environment variable with the ERROR- 
LEVEL and then uses it as a CASE selec- 
tor. The program GETKEY.COM is a 
public domain program that retums the 
ASCII value of a keystroke in the ERROR- 
LEVEL. Of course, you can use any pro- 
gram that sets the ERRORLEVEL. 

The FOR statement compares the ER- 
RORLEVEL with the numbers in the 
loop, setting the environment variable 
‘opt’? to the ERRORLEVEL. %opt% 
(the value of ‘‘opt’’) is then appended to 
| the word CASE, forming labels such as 
CASE]. This causes the GOTO statement 
to go to the corresponding label.—John L. 
| Center; Pittsburgh, Pennsylvania 


N GETKEY.COM 
RCX 

8 

Algo 

MOV AH,@ 

INT 16 


MOV AH,4c 
INT 22 


Ww 
Q 


Figure 1: GETKEY.SCR produces 
GETKEY.COM, which returns the ASCII value 
of a keypress in the ERRORLEVEL. 








ECHO OFF 
cLs 


sCASEO 

ECHO WHAT would you like to do now? 
ECHO (8S) Run Spreadsheet 

ECHO (D) Run Database 

EcuO (W) Run Word Processor 
ECEO (Q) Quit 

cc} 


ETKEY 
SET opt=@ 


REM 66=D, @1=9, @3=8, G7=W, 1@@=d, 113=q, 115=s, 119=w 
FOR tte IW (68 61 63 67 186 113 115 119} DO IF ERRORLEVEL=tte SET opt=tte 


GOTO CASEtoptt 


sCASE115 

stCASEG3 

ECHO Pretending to run Spreadsheet 
PAUSE 

GOTO CASEG 


sCASECG 

sCASE186 

ECHO Pretending to run Dstabsse 
PAUSE 


1CASE119 

sCASEG7 

ECHO Pretending to run- Word Processor 
Psuse 

GOTO CASE 


2CASE113 
3CASEG1 
ECEO ENDING it sll 





Figure 2: The BAT_CASE.BAT file avoids the usual glut of IF ERRORLEVEL statements by 


creating a simulated CASE statement. 


I's easy to forget that you can use the 
FOR statement for any group of values, 
not just filenames. Try this at the DOS 
prompt. 


FOR tv IN (THIS IS A TEST) DO ECHO tv 


To use this CASE method for batch 
files, you'll need to create the program 
GETKEY.COM. Type in GETKEY.SCR 
(Figure 1) first, as a flat ASCII file. Be 
sure to include the blank lines before W 


and after Q. Pass this program as input to 
DEBUG by entering this command: 


DEBUG < GETKEY.SCR 


This will produce the program GETKEY 
.COM. 

Now try the batch file BAT_CASE 
.BAT shown in Figure 2. Of course, you 
can substitute your own programs for the 
menu options and use any standard key- 
board key for the choices. In the FOR 
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ting tax 
mre sank 
everywhere! And wit 


filed tast yee". Yor 
return which YOU CAN 


Still the Critics Choice! 


lt makes doing your laxes elmost Here's how TurboTax helps you ts year 
fun. —PC Magazine : ee si ag 


The only thing TurboTax can't do is * The famous “Quick-Look Tax Window" 

print the money —PC World * Over 40 forma—ail the forms you'll need 

Trple ge form preparation, tax ¢ FAST—calculates Ww return under 3 

plenning and elegantly written seconds NE 

software Money Magazine A uto-Interview— 
yas 1989 Tax Pisnning helps you select the 


included FREE! 
+ Pop-up Calculetor tax forms you need 


hate So 
¢ Quick-Link 
rien rons * IRS Approved DOT 
by subject MATRIX 1040 with list of 


f * On-line help printers expanded— 


/ * Data Examiner—to help ge Laser Jet 
pinpoint any omissions NEW 1040A Short Form 


PRO. 
‘Consult e tax professional with your TurboTax data file as the slarting point! Over 
‘8,000 TurboTax ProSeries/1040 accountants now available for strategic tax planning, 
finishing your retum or a financiel tune-up Write for the name of the TurboTax professionel 
nearest you! 


TurboTax does states, too!! 
Complete the chore with TurboTax state software TurboTax is 
THE ONLY system with 41 state packages aveilable!! Only $40. 


H woomrsie / VISUAL 1040 


You heve to see it to believe itt 


CREDIT CARD ORDERS CALL 


smn = 1-800-782-1120 
OUTSIDE CALIFORNIA 
$ / LS $25 20 Shpong nctused (Coruna US enh) CA voters 820 
6'5% sales tax VISA MC accepted. Vernon 1969 for 1988 


Preparaton ond 1989 planning 


FREE!! while supphes last. Free copy of the latest 
Price Waterhouse Personal Tax Advisor incuded with 
our direct order. ‘ 
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| specific path, then restores the original path. 


PRODUCTIVITY 
@ USER-TO-USER | 


statement, put the ASCII key numbers in | 
ascending order. Note the doubled labels 
for capital and small letters, by placing one 
immediately after the other, you make 
them perform the same set of actions. If the 
user presses a key that's not in the list, the 
variable ‘‘opt’’ keeps the value 0, so the 
GOTO statement jumps back to CASEO 
and presents the menu again. 





Keep path statements short by 
creating special paths for each 
application 


I like to keep my path as short as possible 
to minimize directory searches and disk 
activity. In order to maintain a minimum 
path, I start programs with batch files that 
save the current path, change the path to 
that required by my application, start the 
application, and then restore the original 
path. The file SAVEPATH.BAT, shown 
in Figure 3, is an efficient way to do this. 
The second line stores the current path in 
the ‘‘oldpath’’ environment variable. 
Lines 3 and 4 set up the new path and in- 
voke my application. Lines 5 and 6 restore 
the original path and remove ‘‘oldpath’’ 
from the environment. 

If you keep the extemal DOS command 
programs in C:\DOS and batch files in 
C:\BAT, the path you set in your AU- 
TOEXEC can be as simple as PATH=C: 
\DOS:C\BAT. This can greatly reduce 
the number of directories and filenames 
that DOS must search to start an applica- 
tion. 

It is a good idea to minimize the use of 
the APPEND command because of its side 
effects (see User-to-User, PC Magazine, 
July 1988). However, a minimum AP- 
PEND path can also reduce directory 
searches and disk activity. In order to ac- 
complish this, I start programs requiring 


ECHO OFF 
SET OLDPATH=%PATH% 
PATH C:\MYAPP 


MYAPP %1 
PATH *tOLDPATH% 
SET OLDPATH= 


Figure 3: This batch file sets up an application- 
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People are talking about us. 


F77L-EM/32—FAST 32-bit F77L—The compiler of choice 
processing on 80386s with among reviewers and professionals. 
programs up to 4GB. $895 New Version 3.0. $477 


F77L-EM/16—Use extended Lahey Personal FORTRAN 77— 
memory to write 15MB Full 77 Standard and Debugger. New 
programs on 80286s. $695 Version 2.0. $95 


Or. ece@® 


<< 


When people talk about FORTRAN 
the name mentioned most often is Felatey 


Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Pewee Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tix: 9102401256 
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FOR RETAILERS -Oah by: 


BECAUSE YOU ran 
SELL ONE 
OF THESE... 


YOU SHOULD SELL THIS... 


Bring PC MAGAZINE, the “‘silent salesman,’ into your store and provide your 
customers with clearly written comparative reviews of the hardware and soft- 
ware you carry! 

Knowledgeable PC users tum to PC MAGAZINE 22 times a year for in-depth 

evaluations conducted by PC Labs, 


our Independent product testing laboratory. 


=} Increase the sales of your inventory 
and earn additional profits with PC 
9) MAGAZINE. For more information on 
how you can sell the profit leader, cali 
(212) 503-5331 or write: 
Chris Cherry—Retaii Sales 
Representative 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
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B USER-TO-USER 


ECHO OFF 
APPEND | PIND /V “No Append“ > €:\APATH.BAT 
APPEHD Cz\MYAP\MYDATA 


C3 \MYAP\MYAP 


C1\APATH DAT 





Figure 4; A batch file that protects you from the 
side effects of the APPEND command. 


an APPEND path with a batch file that 
saves the old APPEND path, changes it to 
one appropriate for my application, exe- 
cutes the application, and restores the orig- 
inal APPEND path. The file SAVEAPP 
-BAT shown in Figure 4 demonstrates 
how this can be accomplished. 
SAVEAPP.BAT works in the follow- 
ing manner. In line 2, APPEND with no 
arguments echoes the APPEND path. If 
there is none, it echoes ‘‘No Append.” 
FIND /V filters out the ‘‘No Append’’ 


| line, so APATH.BAT contains either an 


APPEND= command or nothing. Line 3 
sets up the appropriate new APPEND 
path, and line 4 invokes my application. 
Line 5 clears the APPEND path, and line 6 
runs APATH.BAT. If there was a prior 
APPEND path, the APATH.BAT file re- 
stores it; if not, it does nothing. —Curt Fin- 
ley; Davis, California 


APPEND is a Band-Aid for programs that 
don’t support subdirectories. When you 
absolutely must use it, the method de- 
scribed here will protect you from its side 
effects. Note that lines 2 and 6 in SAVE- 
APP.BAT save and restore the previous 
APPEND path. The safest practice is to 
have no APPEND path except when it’s 
needed—if you do that you can omit these 
lines. 

SAVEPATH.BAT wipes out your ex- 
isting path and replaces it with one specific 
to the application. Sometimes you may 
want to keep the existing path and just add 
another directory to it temporarily. For ex- 
ample, if your application allows you to 
shell to DOS, you'll want your DOS pro- 
grams and batch files to be accessible. In 
that case, just change the third line of 
SAVEPATH.BAT to 


PATH C:\MYAPP; SPATHS 
As before, the final lines restore the origi- 


nal path and clear the environment variable 
“‘oldpath.”’ 


PC MAGAZINE @ ea 


Tandy® Computers: The broadest line of PCs in America. 


Here’s a portable computer that’s a 
true IBM® PC compatible. With a re- 
movable rechargeable battery pack 
built in, the Tandy 1400 LT is perfect 
for people on the go—like busy execu- 
tives, sales personnel and journalists. 
Or use it like a desktop computer. 


The Tandy 1400 LT features a high- 
resolution backlic liquid crystal dis- 
play. The 80-character by 25-line 
resolution gives you the same quality 
of display as a full-sized monitor. And 
it’s remarkably clear, thanks to the 
latest in ‘‘supertwist’” LCD technology. 


Tandy Computers: Because there is no better value.™ 
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The 8088-equivalent microproces- 
sor has a 7.16 MHz clock speed (vs. 
4.77 MHz for most other PC- 
compatible portables), Standard 
equipment includes two 720K 31/2" 
built-in disk drives and 768K RAM— 
ample memory to run today’s power- 
ful MS-DOS based programs. 


The Tandy 1400 LT also includes a 
parallel printer adapter, RGBI and 
composite monitor outputs, a real- 
time clock and an RS-232C serial 
interface. You even get MS-DOS 3.2 
and GW-BASIC. 


Y The affondanls 





MS-DOS/Reg. TM Microsoft Corp. IBM/Reg. TM IBM Corp. 
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MS-DOS* based 
portable 
computer, 


Come to your local Radio Shack 
and see the Tandy 1400 LT. 
Send me a 1989 
RSC-20 computer catalog 


Mail to: Radio Shack, Dept 89-A--735 
300 One Tandy Center, Fort Worth, TX 76102 


Name 
Company 
Address 





chy ____ Sate 
zip__ Phone 
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doesn’t take a lot of this paper. 


Star's new NX-2400 Multi-Font printer 57 cps. And it offers superb 360 x 360 dots per 


gives you the high resolution of 24-pin print- inch graphics resolution that surpasses most 
Ing, SO you can Create compelling reportsand _ laser printers. 
letters. Attention-grabbing charts and graphs. Among the many other built-in features 
And all kinds of distinctive print-outs. Without —_ are friction and tractor feeds. A push button 
having a lot to pS out. control panel that puts a wide range of func- 
The NX-2400 is the latest member ofthe _ tions at your fingertips. And a paper parking 
Star Signature Series. Its four built-in fontsand mechanism that lets you feed single sheets 
over 20 typestyles give you all while keeping sprocket paper in place. 
the ImagePower you need to So for high-resolution 
look or best. ._ printing without the high 
he NX-2400 pro- /°, price, take a look at Star's 
duces draft quality text ae NX-2400 Multi-Font. 
at 170 characters per | y _ For your nearest dealer, 
second. Letter quality at a A 1-800-447-4700. 
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THE IMAGEPOWER PRINTERS 
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Make today’s date available to all 
your batch files 


| added the lines suggested by Mr. Trom- 
betta inthe August 1988 issue of PC Mag- 
azine tomy AUTOEXEC.BAT: 


ECHO | MORE | DATE > READDATE.BAT 
READDATE 


However, I modified CURRENT.BAT to 


ECHO OFF 
SET TODAY=%4 


Parameter %4 is the date in the line '*Cur- 
rent date is Sun 7-17-1988."" 

This permits me to use the variable 
%today% in any batch file to input the cur- 
rent date. For example, I often use 
XCOPY to copy files that were modified 
during the day from my hard disk at work 
to a floppy to take home. Now, instead of 


typing ‘‘xcopy c: a: /d:7-17-1988"’, I can | 


o complete your library 
of PC Magazine send 
$8.00 for each back issue or- 
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run a batch file with the line 
XCOPY C: A: /D:%today% 
—Allen K. Easley; Topeka, Kansas 


You might expect that DOS would supply | 
the current date as a standard environment 
variable—but you'd be wrong. It’s not 
there unless you put it there. The file 
READDATE.BAT contains the output of 
the DATE command, something like 


ECHO OFF 
ECHO | MORE | DATE > READDATE.BAT 
READDATE 


ECHO OFF 
SET TODAY=04 
DEL READDATE.BAT 


Figure 5: Use these two batch files, 
TODAY .BAT and CURRENT .BAT, to get the 
date into the environment. 





dered ($9.00 in Canada, U.S. 
funds only) to: Ziff-Davis 
Publishing Company, P.O. Box 
5999, Cherry Hill, NJ 08034, 
Attn: E Hunter. Be sure to 


include month and year of the 


issue ordered. For faster 
service call 1-609-354-4975. 





Merritt Com 


“*Current date is Sat 8-20-1988.’ DOS in- 
terprets that line as a call to CURRENT 
.BAT with these four parameters: ‘'date,”’ 
"is,”? “Sat,” and 8-20-1988.” 

To try out this method, type in the batch 
files TODAY .BAT and CURRENT.BAT 
shown in Figure 5. You'll note that I added 
a line to CURRENT.BAT that deletes 
READDATE.BAT—once READDATE 
has served its purpose, it’s of no further 
use. After you run TODAY .BAT, the en- 
vironment variable ‘‘today’’ is available to 
all your other batch files. If you find this 
helpful, you'll want to include the com- 
mands from TODAY.BAT at the end of 
your AUTOEXEC. 





Unprotect BASIC files that were 
saved with the P option 


I discovered a method to remove protec- 
tion from BASIC programs written in IBM 


Protects Y 
VV) ali {a 


type! 


your“. 


~~ 


* Remains in Place while you use your computer. 

* Avoids Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

® Soft, Flexible, retains normal keyboard feel. 

* Washable, Durable High-Tech Polymer lasts years. 

* Hundreds of Models. SafeSkinis available for most 
PCs, laptops, workstations and clone keyboards. 

* Office * Home © Factory * Classroom ¢ Laboratory 


List Price $29.95. Please cali or write for free color 
brochure. Dealer inquiries encouraged. 


SA ine 


Keyboard Protector 


puter Products, inc.[4561 S. Westmoreland 
Dailas, Texas 75237/(214) 339-0753 © Fax (214) 339-1313 
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ClearCase” Mouse—Special Edition From Logitech. 


To celebrate the shipment of our two millionth mouse, we 
took the covers off our winning technology. 

But this mouse is a lot more than just a pretty case. Its 
compatible with virtually all mouse-based programs, plus you 
can program it to “mousify” any keyboard-based application. 
And it doesn't need resetting when you switch programs. 

High resolution, adjustable cursor control, and a program- 
mable 9600 baud rate let you move the cursor quickly and 
accurately even on detailed graphics—perfect for applications 


for Christmas. 





like PaintShow” which, it so happens, comes with your 
ClearCase Mouse. 


You get everything for $149. The package includes: the 
Logitech ClearCase Mouse for IBM PC, XT, or ATand PS/2 or 
100% compatibles, a 9-25 pin adapter; Plus Package” software; 
and Logitech PaintShow” (which requires a graphics card). 

Pick up the ClearCase Mouse 
at your computer dealer 
or call: 800-231-7717. 


(In California call Se. LOG TECH 


800-552-8885.) Personal Peripherals. Worldwide. 
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BASIC. I use it because 1 like to see their 
listings to learn new things. 

The first step is to type and run this 
short program: 


1@ DEF SEG 
2@ BSAVE "UNPROBAS"”,1124,1 
RUN 


LOAD the program you want to unpro- 
tect, and then BLOAD the file UNPRO- 
BAS. That unprotects the file. Now LIST 
the program to see its contents, or SAVE it 
unprotected.—Hamad Ali; Muharrag, 
Bahrain 


Every year or so this tip comes up again; 
it’s a shame they don’t just put it in the 
manual. When you save a BASIC file with 
the P option, it sets a flag in the program’s 
header that tells BASIC not to LIST or 
SAVE the program. BLOADING the UN- 
PROBAS file overwrites that flag. Note 
that once you’ve created UNPROBAS, 


This is what 


a year’s worth of 
PC Magazine looks like 


..-and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


introducing COMPUTER LIBRARY! 
COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It's a database containing the 
full text ofa year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also Includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 





PRODUCTIVITY 


you can just store it with your BASIC files 
and use it as needed. 

Here are the exact instructions to type 
into the BASIC interpreter if you want to 
unprotect a file called SECRET. BAS: 


cludes the following commands: 


SET PROM=% PROMPTS 

SET PROMPT=[%@] 8PROMPTS 

{other commands to invoke program} 
SET PROMPT=8PROM8 


The first two SET commands save the 


ee eebeecccenns current value of the DOS prompt in the en- 
SAVE"SECRET vironment variable ‘prom’ and prefix the 
prompt with the name of the batch file. 

That does it. The last SET command restores the 


prompt to its original setting. Now if I use 
the DOS shell facility of the program in- 
voked by the batch file, 1 have a clear indi- 
cation that this is not the primary copy of 
COMMAND.COM. 

The batch file SETPROMP.BAT 
shown in Figure 6 demonstrates this tech- 
nique. This batch file invokes a secondary 
copy of COMMAND.COM, which will 
remain the active command processor until 
it receives an EXIT command. Until the 
secondary COMMAND.COM exits, the 
| Dos prompt will be prefixed with [SET- 





Have your prompt remind you that 
you’re in a DOS shell 


Many programs provide the ability to exit 
temporarily to a secondary copy of COM- 
MAND.COM. Although there is usually 
an initial indication that you are in a sec- 
ondary command shell, it quickly scrolls 
off the screen. 

One solution I have found is to invoke 
such programs with a batch file that in- 











Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 


Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you're interested in. BlueFish | \ 
rapidly locates all the articles 


hardware and software. Once you begin 
using it, you'll wonder how you ever got 
by without it. 


Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 





that mention that topic LIBRARY costs only $695. To subscribe 
and makes them avail- or to get more information call 
able for your instant (212) 503-4400 today. 
retrieval. 

COMPUTER LIBRARY Is CIRCLE 158 ON READER SERVICE CARD 
designed to boost the pro- 


ductivity of anyone who ls 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 
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PROMP] (assuming you name the batch 
file SETPROMP.BAT). When you EXIT 
the secondary shell, the prompt will retum 
to its normal assignment.—Marc D. Reib- 
stein; Blackwood, New Jersey 


Irs easy to forget that you’re running ina 
shell—it looks just like DOS. Some pro- 
grams (WordPerfect, for example) already 
provide a reminder, but for those that 
don’t, this is a nice solution. If you prefer, 
you can include a more explicit message 


ECHO OFF 
SET PROM=%PROMPT% 
SET PROMPT=(%@ ] PROMPT 


PRODUCTIVITY 


than the bracketed batch file name. For ex- 
ample, replace the third line of SET- 
PROMP.BAT with 


SET PROMPT=[(EXIT to return]*PROMPTS 


Try running SETPROMP. BAT several 
times in arow. Each time you run it you in- 
voke another secondary COMMAND 
.COM, and each time your prompt grows. 
To get back to the main command proces- 
sor, just keep entering EXIT until your 
prompt retums to normal. 





ECHO EXIT to return to the primary COMMAND.COM 


COMMAND 
SET PROMPT=tPROMt 
SET PROM= 


Figure 6: This batch file demonstrates how the prompt can remind you that you're running ina 
secondary command processor. 











Productivity Tip 


Instead of typing *.* to mean “‘all files,’’ 
use a period. DOS recognizes that the peri- 
od means the current directory. So, 


TOUCH . 
has the same effect as 
TOUCH *.* 








Share Your Secrets 


Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we’ll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 
10016. PCr 





A GOOD STORY 
IS WORTH REPEATING... 


Especially if it’s about your product! 


Why let your story remain hidden in a back issue of one 
of the world’s leading computer magazines? 


Let us take your article to its highest level of 
marketing potential wlth a reprint! This is 
one of the most valuable marketing 
tools you have on hand because: 
W lt represents unbiased 
coverage of your pro- 
duct by America’s lead- 
ing computer 
magazine! 
© It clearly discusses 
your products features 
and capabilities! 
§ It is one of the most 
effective ways of telling 





your story to new customers, retailers, jobbers and 
distributors. 


To find out how you can have your article or review 
elegantly reprinted **on 80 Ib. paper stock, in 
4-color, 2-color or 1-color, call 
or write today: Jennifer Locke 
—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, 
New York, NY 10016, 
212-503-5447. 


°*Minimum quantity 500 
reprints. 
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years. Innovation, high performance, *PC Magazine's ‘Editor's Choe’ on October 13, 1987 

reliability — they’re powerful tools in 
the hands of PC Designs. @ Take the GV-286 
and GV-386, for example — two of the fastest, 
and fairest priced, microcomputers around. The 
286 was “‘Editor’s Choice” in PC Magazine last 
year — one of PC Designs’ many successes. ® 
Whatever choice you make, PC Designs offers you 
unparalleled service and support. Through 
Sorbus, you have the option of a maintenance dust a Few ot Our Many Options 
contract for nationwide on-site or carry-in Won 
service. ® But service is more than a contract. 
In Oklahoma, it’s a Product Center with customer- 
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needs first — offering informed advice, solving 
complex problems, providing excellent warran- 
ties. © So whatever you’re building — build it 
with the powerful tools of PC Designs. 


Sorbus 
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| macros allow single-key input for creating 


| od, leaves the cursor positioned for the 
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Preserving blank lines in dBASE labels; executing dBASE commands more quickly by 


suspending the index; avoiding blank lines when printing form letters in Microsoft Word. | 





Creating and storing a timekeeping 
log in WordPerfect 


As an attorney in a small law firm, 1 do 
much of my own document creation and 
editing in WordPerfect. The two simple 
macros shown in Figure | help me keep 
track of the time spent on these tasks. The 


and storing a timekeeping log in Doc 2. 
The log records the starting and ending 
times of any project, phone call, etc. 

Alt-S records the start of the time peri- 


ending entry, and returns immediately to 
the current document. Alt-E records the 
ending time, lets the user enter a descrip- 





_Keystrokes for ALT-S Mecro_ 


<Ctrl-F1i¢> 
<Alt-s> 
<shift-F3> 
<Home><Home><Down> 
<Shift-F5>2 Set dete format 
<Tab>2/61/S<Tab>e7 :#9<Tab> 

(or the dete/time 


Press Alt-S 
Go to Doc 2 


string of your choice) 
End Dete/time formet 


<CR><CR> 

st 

<shift-FS>1 
<Shift-F5>2 
3<Specs>1,<Spece>4 
<CR> 

F? 

<CR> 

<Shift-F3> 
<Ctrl-Fié> 


Designete “Stert" 
Insert dete/time 
Set Dete Formet 

Reset normal dete 


Move to new line 
Return to Doc 1 


_Keystrokes for ALT-E Mecro_ 


Figure t: Two simple WordPerfect macros that let 


Begin macro definition 


Go to end of document 


Exit dete function 


End macro definition 


tion of the task, and retums to the current 
document.—Ken Freudenberg; Durango, 
Colorado 


<ctrh-Frla> 
<alt-s> 


Begin macro deflnitino 

Preee Alt-s 

<CR><CR><CUp> cre @ freeh line te work on 
<sbift-r$>2 Set dete format 
<Tab>02/01/S<Tab>a7 1 esctab> 

(or the date/time format 
etring of your cholce) 

End Dete/tlne format 
Deaignate “stert” 

Insert date/time 





<cr><cs> 
st 
<sbift-r5>1 
<sblft-r5>2 Set Date Format 
J<8pace>1,<Space>4 Reset normal dete format 
<CRO<CR> Rult date function 
<home><Left> To start of line 

Slock on 

Block whole line 

Append to flle 

Uee the file °TIMING” 
Block an 

Block whole line 

Delete block 

Bnd macro defloition 


<alt-ra> 
<Down> 
<ctrl-F4>3 
TIMIWG<CR> 
<alt-Fa> 
<Up><Left> 
<Del>¥ 
<ctrl-ris> 





Figure 2: The keystrokes to create an append- 
style Alt-S macro (see Figure 1). 


<Ctrl-Fig> 
<Alt-E> 
<shift-Fj> 


Ir you need Doc 2 for other purposes. you 
can use the Append Block feature to cap- 
ture your time log. Figure 2 shows a ver- 
sion of Alt-S implemented that way. 

The corresponding Alt-E macro will be 
similar.—Neil J. Rubenking 





Speeding the execution of dBASE 
commands by temporarily turning 
off the index 


While indexes are indispensible adjuncts 
to dBASE databases, you will find that if 
you close all indexes, commands such as 
| SUM and RECALL will cxccute much 
| faster. We tested the time it took to RE- 
' CALL ALL previously deleted records on 


Begin mecro definition 
Press Alt-E 
Move to Doc 2 


<Home><Home><Down> Go to end of document 


<shift-FS>2 


Set Dete Format 


<Teb>t2/01/S<Teb>t7 :¢9<Teb> 


fo fe <CR><CR> 


End 
<shift-F5>1 
<shift-F5>2 


(or the date/time format 

string of your choice) 

End date/time format 

Designete "End" (not the <End> key) 
Insert dete/time 

Set dete format 


3<Spece>1,<spece>4 Reset normal dete format 


<CR><CR><CR><CR> 
<uUp> 

<up> 

<Up> 

<End> 


format 


<shift-F3> 
<ctrl-Fid> 


you keep a time log as Doc 2. 


Meke spece for next entry 


Move cursor to first line of entry 


<Ctrl-FgUp><CR><CR> Teke user input to identify tesk 


Beck to Doc 1 
End macro definition 
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Four ways to build 
betier Cprograms... 


«: POWER 
Wn SCREEN 
$129 


Screen 1/O manager. 
Features: @ screen painter ® virtual screens 
@ data validation @ context sensitive help 
@ unlimited screens @ definable keys 
@& much more! 


C TOOLS 


PLUS 
$129 


Full featured function library. 

@ For Microsoft C 5.0. and QuickC. 
Features: © TSR support @ direct yideo access 
@ VGA and EGA support @ windows and 
menus ® DOS memory allocation @ interrupt 
service routines @ & much more! 


C ASYNCH 
MANAGER 
$175 


Asynchronous communication manager. 
Features: @ speeds to 19.2K baud 
@ XON/XOFF protocol ® hardware 
handshaking @ XModem file transfer @ 1/0 | 
buffers up to 64K @ & much more! 


TURBO C 


TOOLS 
$129 


Full featured function library. 
For Borland’s Turbo C. 

Features: © TSR support @ direct video 
access ® VGA and EGA support @ windows 
and menus ® DOS memory allocation 
@ interrupt service routines ® & much more! 





We're Blaise Computing, manufacturers of high quality 
function libraries designed to reduce the time and technical 
expertise required for serious applications development. 

All of our packages include a comprehensive user refer- 
ence manual with extensive examples, and sample programs. 

Satisfaction guaranteed or return within 30 days for a 
full refund. 

We have a full line of products for C and Pascal. For a 
free brochure or to order call 


800-333-8087! 





BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley. CA 94710 (415) 540-5441 
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two identical files, one of which was in- 
dexed and the other was not. It took 20 sec- 
onds for the unindexed file and 140 sec- 
onds for the other —Robert S. McConnell 
and Judith H. Walsh; Rockville, Maryland 


Unless a SCOPE expression is used, not 
only these dBASE commands but also 
COUNT, DELETE, COPY, and several 
others are affected. All of them start by go- 
ing to the Top-Of-File and sequentially ex- 
amining each record until the End-Of-File 
is reached. Naturally, this takes longer if 
an artificial sequence is imposed by the 
presence of an active index. 

The time penalty increases in propor- 
tion to the length of the physical index key 
and, more important, to how much the in- 
dex order varies from the physical se- 
quence. A good way to observe the differ- 
ences is to SORT a file on Zip code and 


LastName. Then create three indexes: one’ 


on Zip, the second on Zip+LastName, 
and the third on LastName alone. You'll 
find that to COUNT with the Zip index is 
almost as fast as the unindexed COUNT; 
the Zip + LastName index takes somewhat 
longer; and when you COUNT with the 
LastName index on, the disk thrashes 
madly as it jumps from one disk location to 
another trying to step through the index’s 
unnatural sequence. 

As an alternative to this suggestion of 
closing the index before issuing sequential 
commands, you might substitute the fol- 
lowing command: 


SET ORDER TO @ 


This suspends your index instead of clos- 
ing it. The commands process just as 
quickly, and you don’t lose the time taken 
to close and reopen the index. 

If the database is very large and the re- 
cords you want to process are related to the 
index key, you'll find that it’s sometimes 
actually faster to leave the index on. Sup- 
pose, for example, that you want to 


RECALL ALL FOR STATE="NJ" 


and you have a Zip index. All New Jersey 
ZIP codes begin with 07 or 08. In such a 
case, the sequence 


FIND 67 
RECALL ALL WHILE STATE="NJ" 


will yield the fastest results. —Brad Stark 








Merge-printing addresses with 
different numbers of lines in 
Microsoft Word ; 


When merge-printing form letters in Mi- 
crosoft Word, it’s a problem to keep Word 
from skipping a line in addresses that lack 
one or more variables (for example, ad- 
dresses that lack company names). You 
can avoid these blank lines by using the 
If . . . Endif statement. 
The general form of the statement is 


eIF fieldname» [text to print] «ENDIF» 


This tells Word that if the particular vari- 
able (the company name, for example) has 
any value at all, it should print the “‘text to 
print.”’ If the variable has a null value (that 
is, no company name), Word will print 
nothing. 

The secret to making this work is to in- 
clude the fieldname itself plus a carriage 
return as the text to print. Thus, this exam- 
ple avoids blank lines: 


«Name» 

«if titles «title» 

eendifs«If company» «Company» 
s«endifs«if address1»«address1i» 
eendifs«if address2»«address2» 
«endifvacity», «state» «zip» 


Notice that if there is no value for a given 
variable—the title, for example—the posi- 
tioning of the Endif statement will tell 
Word to skip not only the title but also the 
carriage retum that follows.—Steve Buser; 
Covington, Louisiana 


The Word manual suggests a slightly dif- 
ferent format, in which the Endif com- 
mand is put on a line by itself, without the 
right chevron but with a hard carriage re- 
turn at the end. If you follow Word’s offi- 
cial format, the first few lines of the ad- 
dress will look like this: 

«Name n 

aif titlenatitlen 

«endif 

«If company» «Company» 

«endif 

«if addressl»«address1» 

«endif 


| The absence of the right chevron on the 


Endif statement tells Word to continue to 
the next line as if there were no hard car- 


! riage return. 
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Unfortunately, both Mr. Buser’s sug- 
gestion and the manual’s recommendation 
lack readability. All the <<If . 
Endif>> statements clutter up the screen, 
making it hard to see the format of the doc- 
ument you are composing. Worse, the 
manual’s approach makes it difficult to de- 
termine where your page breaks should 
go, since Word counts the Endif lines on- 
screen as real lines, even though they will 
not print during a merge. This makes Mr. 
Buser’s suggestion preferable to the one in 
the manual. 

A still better approach, using either for- 
mat, is to take advantage of hidden text. If 
you set the Show Hidden Text choice to 
No under Window Options, then define 
the If and Endif statements as hidden, the 
address will show on-screen as 

«name» 

«title» 

«Company » 

«addressi» 

«address2» 

«city», «staten «zip» 


(Also present will be the double arrows 
Word uses to designate the locations for 
hidden text.) This will work with either 
format and is certainly far more readable 
than either alone. If you run into problems 
in printing, you can always change the 
Show Hidden Text option to Yes, to check 
your If statements. 
The macro below will facilitate your 

work 

eaek variable=?What variable namee 

<eeac>fc<left>y<enter> 

“elFevariables*e<eec>fc<left>n<enter> 

“eevariablee*»<enter><eac>fc<left>y<enter> 

“eendif<enter><eac>fc<left>n<center> 
This macro will ask you for the variable 
name, write the If statement for you, and 
define the appropriale sections as hidden 


, text.—M. David Stone 





Using CHR(13) to force blank lines 
in dBASE .LBL outputs 


The dBASE label writer does not print lines 
that evaluate to blanks. This occurs if a line 
is left blank in the .LBL form or if the 
field(s) specified on a given line have no 
data. This is usually what you want, since 
unintended blank lines look unnatural. But 
it will cause problems when you do want to 
leave a blank line in a label. 
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Antidote 
protects against 
the virus! 


Avirus is spreading through 
Personal Computers. It gets 
into a program or even into 
command.com. It spreads 
when you run it, and hitch- 
hikes to new computers on 
flopples. Later, it can ruin 
your hard disk. 


Antidote examines your files 
for alteration when you boot 
load. it is not memory resi- 
dent. Antidote guards 
agalnst aii forms of accidental 
and malicious corruption. It 
Includes a utllity to test your 
defense against virus attack. 


To order, call us today with 
your credit card, or send us a 
check for $60 US funds. 


in case you can not eradicate 
a virus, Quaid Software wili do 
it for a fee. Call for prices. 
Antidote for the IBM PC or PS/2 or 
compatibles and most MS-DOS sys- 
tems is available on 3 inch or § inch 
diskettes. Software is shipped within 


a day at our expense. Not copy-pro- 
tected. 


Quaid Software Limited 
Third Floor Dept M720 

45 Charles Street East 
Toronto Ontario 

Canada M4Y 1S2 


(416) 961-8243 





Inmac catalog is the 
computer accessory 
you ll value most. 


You get “astore 


in a drawer.” 

Page after page of PC products that 
make work easier, more effective. At 
your fingertips, when you wish. 


Plain talk makes 
it all easy. 


Spacesavers, workstations, cables, 
disks. All explained in simple language 
& pictured as you'd use ’em. Call with 
any questions: Our informed staff helps 
you get the right item, instant credit, 
fast delivery. 

The final decision 

is yours. 

Unlike some catalog firms, Inmac lets 
you decide when you're satisfied with a 
product. A promise we back up with 
ironclad guarantees. 

Call now toll free: 


Ie pba 


Use the resource that gives 
the world’s sharpest busi- 
ness computer usersan 
extraedge. Callorsend 
this coupon to: Inmac, 
2465 Augustine Drive, 
Santa Clara, CA 95054. 





State Tip 





AreaCode Phone No. Code 5539 
| | In Canada, Call Toll Free 1-800-387-2173 
BH HH HE 
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For example, you might want to leave a 
blank line between the city/state line and 
the ZIP code line. Putting a blank line in 
the .LBL form doesn’t work: dBASE sim- 
ply suppresses it when printing. The solu- 


PRODUCTIVITY 


tion is simply to type CHR(13), instead of 
just hitting Enter, on the line you want to 
remain blank. This will send a carriage re- 
turn to the printer, preserving your blank 
line.—John Michl; Omaha, Nebraska 


tk 


easy ways 
to boost 
your BASIC | 


PecBuoo™ 


Professional Basic 
Programming Library 
Announcing ProBas Version 3.0. now 
with over Sel routines fo reatty 
kick QuickBASIC an into pon 
gear BYTE pa calls PaoBas 
ecrarcey for QuickBASIC* Thou. 

eands of Prog aaa roly on Paod: 
fo maka thair tifa aasiar ond to anhanca 
their programs with jestures like 


@ An 600-pege I-part manual 
Futtteatured en real 
Seren snapehote (1 Graphics) 


. 
s 
tri id 
° tlghining fst te VO io a 
® inoue support 


ani also hes over 200 other essen- 
tial services Including handy atring, date, 
ioe. directory and errey aaipetanion, 
ering. ecreen and date compression, full 
Mouse suppor, valuabie equipment and 
input routines and {ester tt ee ld 
for most IC col is For aii ver- 
sions of GuIckBASIC. ar and BASCOM 
Se preaee: BASCOM 60 for OS/2. 


ProRer.. 


On-Line Help 
For Paotas 


ProRer provides pores heip for ihe 
routines In PaoBas, axteneion 
of the QuickBASIC comming ane 
vironment Pop-up en ASCH chsrt, 
celculetor, scan code module, box 
diagram, if own help data, or elmost 
any DO: 

dust $50.00! 


ProScrzen.. 


Professional Screen 
Management System 


is @ screen generatorfeditor 
that treata screens like @ word processor 
treats text to provide complete control 
over charactera, colors, snd placem: 


jaa Can just plug in 


Program via a hol-key variables, 


ProBas 99 
Tose K IT 


‘The Too.Krris $ collection of aeearnity 
and BASIC modules that vay the Pao 
Baslibrary to save you even more hours. 
of grunt work Why Vepend hundreds at 
hours re-Invanting the wheel when 
‘coukirs moduies Ii 


Menu Geni 


dulten dete routines 


The Your Krr also inciudes loca calon- 
gar, BCD math routines, and much more, 

complele with BASIC source 2 code and 
@ comprehensive manual, The 
ToorKrr edds capabilities end halps 
conserve your most valuable asset of 
all—timat res PaoBas. Just $99.00! 


ProMarn.. 


ProMaru ja a coltection of over 150 
high lave routines ihet provide meihe- 
matical functions and operations for pro- 
grammere who often work in methema- 
tics, science, of enginesring Compiax 
las, reat and complex Teal 
and complex trigonometric and hyper- 
bolic functions and their inverags, sotu- 
Ikon of linear equetions, integration, 
diflerential equations. Fast Founer trans- 
forms and many other usetul routines are 
provided, 


ProMarx contains most of Ihe Fortran 
methemstical and numeric functions and 
eliows you fo aeaily iranstate Fortran 
code to BASIC or wrile new programs in. 

BASIC while retaining Fortran’s numeri: 
cal prowess. 


larH# manual includas Eu 


The 200-page Pao. 
2 user 8 acter ol gach routine, complete 


e ‘of Qui 
Sonly dvaf $99.00! 


CIRCLE 380 ON READER SERVICE CARD 


with any algorithm and tl 
QuickBASIC 4 


he mathamatica ry 
and BASCOM 4; 


TereComn Toate 
19 PaoBas TereConns Toor Krr ie @ col- 
lesion ol high-laval communicetions 
modules thei you piug into your code to 


jaa provide popuier fits transler protocols, 


terminal emuletions, fogin ecripts and 
baud rates up 16 115.200 baud. You get. 


Tkemodem-1k 
modem isope3 ane patch) 
tre. 16 and Checkeu 
VTS2, VT100, ANSI Das ete. 
Auto Dfeler & database 
Documented BASIC source 


whys ee clumsy SHELLs to complex 
terminal programe when you can plug 
just re communications routines iP 
need Into your code? Implement jus! 
the taetures and commands you want 
Requires PacBas Just $75.00! 


Qur thirty day, money-back guarantee a9- 
sures you the highest que and our 
technical Support staff ia always raady 
to help. Try our BBS at (301) 953-7738 or 
Qive ue @ call of” 


HAGMMERLY 


COMPUTER SERVICES, INC. 


8008 SANDY SPRING ROAG * LAUREL MO 20707 


(800) 343-7484 
fe Guteiecun maar 
mic COG 28 Us Onin ea 
a Gece ome 





Automatically suppressing blank lines has 
been a quality feature of dBASE all the way 
back to dBASE I] because, in normal label 
runs, it makes the output more attractive. 
However, the blank lines are not being 
suppressed; they are simply being moved 
to the end of the label so that a six-line 
-LBL format will always advance six lines 
whether some fields are blank or not. 

There are times when you'd like to 
override this feature. Another situation in 
which you might want to insert a blank line 
occurs when the first label line is a code 
string and you want to skip a line before 
beginning the addressee’s name.—Brad 
Stark 





Productivity Tip 


Though the expression Jooks longer, 
dBASE and related programs will execute 
? STR(RECN()) more quickly than 7? 
RECN(). This is because numbers are 
stored in floating-decimal format but are 
expressed in fixed decimals. Since numer- 
ic calculations are a bottleneck for the 
computer’s main chip (unless you use a 
math coprocessor), STRQ) can be written 
to screen much faster. 





Productivity Tip 


You can create real problems for yourself 
if you load a true WordPerfect file using 
Dos Text In. Here’s a clue to recognizing 
when this has happened: phone numbers 
will have the ™ character in them, for ex- 
ample, 555 — 1212. If you see this charac- 
ter, clear your screen and retrieve the file 
as anormal WordPerfect file. 





Share Your Power 


Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. 
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Locate the total amount of installed RAM with this simple technique; an easy method to 


display colors on a screen; CURSOR.PAS shows how to set the cursor in Turbo Pascal. 





A Turbo Pascal program to display 
additional lines and columns 


There are some situations in which the 
standard IBM PC video screen (80 by 25) 
is not big enough to display all the infor- 
mation we want to show on a single 
screen—for example, when you need to 
display a summary table, a correlation ma- 
trix, etc. In those situations, you may wish 
you could have a monitor that can display 
150 columns and 40 or 50 lines. 

One way out of this limitation is to cre- 
ate a virtual screen. The virtual screen can 
hold all the information you want and at 
any time display a part of it on the video 


Haieagnals wi Screen) 
1 TORSSSs 


monitor. Your screen just becomes a 
*‘viewport’’ into the virtual screen that you 
can drag around using the arrow keys, as 
shown in Figure |. The program listing in 
Figure 2 provides the basic procedures to 
do just that. 

The Big_ClrScr routine is similar to the 
Turbo Pascal built-in function ClrScr. It 
clears the entire virtual screen (not the 
monitor screen). The Big_Write procedure 
puts the text given in the first parameter on 
the virtual screen. The three next parame- 
ters specify the position on the screen (Col, 
Row) and the video attribute of the text 
(VidAtt). The Show_BigScreen routine 
moves a part of the virtual screen on the 
video monitor. The two parameters speci- 





Screen. 


vor I s= @ TO Length(Line)-1 DO 
c= 


Figure 1: A visual representation of the video 
monitor as a viewport into a larger virtual 


Jo Hots Selete the Lise above for use in furbe Presnl 3.8: The 
program works me is in TP4. ©) 


coustT 
Wide = 168; { You cam adjust the aise of the virtual screen d) 
lang = 48; { by changing these two constants iy 
Mline = 25; { change to 24 if your monitox displays only 24 lines } 


ARRAY (4; -HLine, 1,488, 1442}407 chary 
ing = 1295)) 


rrvR 
Sor = 
eTRING| 
vAR 
Woned s Gor ABSOLITTE GDEGE 1 0000) 
Coled 1 Scr ARSOLUTEZ @DESS 1 8906; 
Mode ss Byte ABSOLUTE $0040 1 $0849) { video Mode } 
Bigsor s ARRAY[1..Long, 1..Wide, 1..2}) OF Char) 


PROCEDURE Big _Cirécr) 
WAR It integer) 
wecIn 


FoR I 3 1 TO Wide DO 


arcrm 
Bigser[i, 1, 1) s= chr(32)) 
Bigscr[i, 1, 2] e= Che(isys 


END) 
FoR I s= 2 TO Long 50 Move(Bigser[1, 1, 1}, Bigser[i, 1, 1}, Wide*2) 
BED) 


PROCEDURE Big_Write(Line 1 Longstring; Col, Row : Integer) VidAtt 3 Byte); 
vaAR I 3 Integer) 
SzCIA 


IP (Row <= Long) THEN 


Figure 2: A program demonstrating a virtual screen larger than the monitor. 





IP (Colvi) <= mide 
BEcIM 


wigScr(Row, Col+i, 1] s= Line(i+i1) 
Bigscor(Row, Colei, 2] := Chr(Vidatt)) 
mm) 


PROCEOURS Show _BigScr[col, Row : Integer)? 
VAR I 3 Integer) 
BECIN 
YOR I t= 1 TO Wline DO 
CASE Kode oF 
7 8 Mova(BigSar[itcol-1, row, 1], MonoD[I, 4, 4}, 166)5 
2, 3 8 Keve(Wigser[iteol-1, row, 1}, Colop[Z, 1, 1), 160)9 
BED) 
=D) 


PROCEDURE GetNove) 


VAR 
chi, Ch2 s Char; 
Fos, Posl : Integer; 
Fosx = 1) Pos¥ 2= 17 
oem! 
bar meee tye Post)? 


Read (Kb, 
I chi = ‘coetat vm 
Ecrs 


72:8 IPF Pose > 1 THEM PosK s= Pred(Poek}; 
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68 1 IP Poex < Long-Predisline) THEE 
PosX 1© succ(PosX); 


END; 
UNTIL chi = chr(13}; 
EMD; 





searu 
@ig_clrscr; 


fy the upper-left comer of the window on 
the virtual screen. This procedure is called 
by the GetMove procedure that waits for a 
key from the keyboard. If you press an ar- 
row key, the viewport moves in that direc- 
tion.—Normand Peladeau; Montreal, 
Quebec, Canada 


Be wamed—this program will cause ugly 
“‘snow”’ on a standard IBM CGA. Access- 
| ing the video RAM directly while the elec- 
tron beam is writing to the screen causes 


will need a procedure to access video 
RAM during the retrace interval, when the 
electron beam is sweeping back for the 
next scan line. Almost every library of 
Turbo Pascal routines includes such a pro- 
cedure. In addition, the procedure Show. 
BigScr checks the video mode by directly 
examining a byte in the BIOS data area. 
This technique generally works, but it is 
safer for you to simply query the video in- 
terrupt, as in the program listing 
VIDMODE.PAS that is shown in Figure 4. 
—Neil J. Rubenking 


I, J, Bt Integer; 


TYPE 
Regiatera = Record 
CASE Integer of 


EM) 
VAR 
recpack : Regiatera) 
BEGIE 
Recpack.AH i= 1; 
RecPack.CE t= Topj 
RecPack.cL t= Bottom; 
Intr($1é, reepack); 
EMD; 


BEGIB 
CASE Paramcount OP 


Bst_Cursor(11, 12) 
ELSE 
BEGIB 





77/1 IF PosT < Wide-79 THEW Posy 1= suce(PosT); {right} 


75 1 IP PoeY > 1 THER PoaY :< Pred( Post); 
EMD; 





PROCEDURE Gst_Cursor(Top, Bottom : Byte); 


this snow. If you adopt this technique, you | 


j 
| 


Equipment _Plag : Iotegear ABSOLUTE $45:$13; 


1: { AX,BE,CB,DB,BF,8I,DI,08,28,Flaga : Integer ); 
2: { AL,AH,BL,BB,CL,CH,DL,DE : Byte .)) 


{call interrupt) 
{ Set_cursor } 


@ 3 IF Equipment _Flag AND $30 = $30 TEEN ( Monochrome board? ) 


Writein(‘Auto-reset is for MONO system only.’); 





PRODUCTIVITY 


i, 2, Whitey) 
{down } 
(laft } 


i, 2, white); 


Sig Write(‘<- thie ie the upper left corner of the ecreea’, 
Sig _write(‘Ues arrow heye to move the “viewport"; press <Return> to quit’, 
Sig _write(’<- thie is the middle af the screen’, 


Wide DIV 2, Long uIv 2, Red); 
@ig_Writa;’thie ia the lower right coreer af the screen ->', 


wIde-46, Long, 25)7 
GetNove; 
END. 








Asimple method that sets the cursor 
shape in Turbo Pascal 


Many programs that modify the cursor will 
retum the cursor as a dash instead of an un- 
derline when run on a monochrome sys- 
tem. This happens when the program 
saves the original cursor shape and resets it 
to that shape when it’s done. 

A simple solution to this problem is to 
set the cursor manually before running any 
cursor-modifying programs. Doing so also 
corrects the cursor scan line numbers that 
are stored in memory. The program shown 
in Figure 3 does just this if run with no pa- 
rameters. It first checks to see that a mono- 
chrome board is in use. You can include 
the program in your AUTOEXEC.BAT 
file if you like. If you call it with two pa- 
rameters, it will set the cursor’s top scan 
line to the first and the bottom to the sec- 
ond. Creative parameter juggling can yield 
cursors that look like blocks, or underbars, 
oreven double blocks. You can change the 
cursor to let the user know what is going 


EMD) 
2: BEGIB 


BEGIN 


Ealt; 
EMD; 





BEGIN 





Write('Parameters must be numeric) 
WriteLn(Faramstr(1),'° ia not.')3 


Write(’Parameters must be numeric! 


(Figure 2 ends) 


| on, for example, whether he is in insert or 


overwrite mode. (Note: Figure 3 was writ- 
ten in Turbo Pascal 3.0. To convert it to 
4.0, use the compiler’s UPGRADE. EXE 
utility .) 

One interesting quirk I’ve discovered is 
that while many parameter sets simply 
yield no cursor, others such as 


CURSOR 108 105 


give a cursor that looks normal but blinks 
very slowly.—Eric Woodhouse; Mill Val- 
ley, California 


The parameter set 
CURSOR @ 12 


would set a full block on a monochrome 
monitor. For aCGA, you’d use 


CURSOR 6 7 


The slow-blinking or erratic cursor is a 
phenomenon of the monochrome monitor 
only. Note that this program uses a some- 
what chancy method of checking the cur- 
rent video mode. It looks at the BIOS 


WriteLn('Uss 2 numeriv parametere (to set ’, 
‘curser top and bottom, #.g. "Cursor 2 18°).’)1 


Val(ParawStr(1), I, B)) 
Ir B <> @ THEN 


“yy 


val(ParamStr(2), J, B)) 
IF B <> 6 THER 


"yy 


WriteLn(Faramstr(2),'° is not.’ )3 


Balt; 


END) 
set_Curacr(Z, J); 
END; 


ELSE 
BEGIB 


WriteLn('Call program either with no ‘, 
‘parameters (for reset to MONO atartup curacr)’)) 


WriteLn(‘or with 2 numeric parameters (to set ', 


‘cursor top and bottom, @.g. “Cursor 2 16°).'); 


END} 
EMD} {CASE} 
EMD. 


Figure 3: The program CURSOR.PAS lets you set the cursor shape in Turbo Pascal. 
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At Last, Someone Got It Right... 
The World's First Perfect Keyboard! 


OmniKey/102" 


FOR XI, AT, 386 TYPE SYSTEMS 
Read what the experts say... 
es tion keys on the where God intended them... revolutionary and much needed...Better than 


any 
replacement keyboard ...duplicates the responsiveness and tactile feedback of the original IBM keyboard...A viable 
alternative to IBM's ih ett model...durable, well-designed, sensible and has just the right feel...” 


















“Twas surprised to discover how {Northgate’s} keyboard increased my productivity. 
My ears can tell when my fingers have mistyped, and when I'm flying across the 
keys, my figecs rc kind of feedback they evidently need” 
Keith Ferrell, Compute Magazine. 
“Typing on the {Northgate} is more comfortable 
on any of the replacements I've tried’ 
Jonathan Matzkin, PC Magazine 







EXCLUSIVE 
“Click/Tactile Feel" 





KEYS 
ON THE LEFT 
Most people leamed keyboard typing on boards with the 
* WSealet tor the lot hen tose rah Bosh hance ees 
place as typing school teeches. Piped and ue 
Northgate Designed OmniKey/102 In Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features You'll Find Only in the OmniKey/102 














Yes, Omni Key can be used with IBM PS/2 models 30. 50, 60, 80 ONLY $25.00 additional. 


© Compatible with the IBM® enhanced @ESC key is where it belongs, next to No.1 = ’ a 
inane access CTU eeitatere ror ig BEE 800-526-2446 
Tear poeetetnan — “onauciereoraem, = LE 
Keys are positioned on the left where ® CapsLock key is next to space bar. may be Limited. 
Sear oe estate ix barca 9 Curser and screen control keys on Saeed ecco 
Separate ‘undiersnand } may 
ert tor cleats ClickTacule touch Four pat keys | Bf 10 days and I wish may return Bor hal prochct cost 
key switches rated for @ Full Numeric AN! EVEN | St 
virtually a lifetime of ADDED AN ( =) KEY FOR FULL | z = 
@§ Three-Year UNCONDITIONAL SEU NEANSH ATIVE NTIMERIC | Ship to (Acdresa) — 
sd Ty Anything pee fix or. love this feature. City_________ State__ dip 
indow pencilin strip so you can = ne a 
@ LED light panel for CapsLock, NumLock 12 win | =_s 
asec eee (el it ean customize Function Key notes to yourself. | korg 
| ESC, CTRL, SHIFT, ALT keys are color @ Built to last with full metal base (many | A eer ce, 
coded Red, Green, Blue for WordPerfect® keyboards are all plastic). Omni Key/ 102 moo ss 
users, Vertical templates fit, too! Cee ra : ; 
, Hela is double-width Both Shift & New Slim-Line ergonomic profile. | Moco! shoo $k 
keys are oversized for error-free operation, _ § Pop-up back legs adjust typing angle for { 1 
| CTRL, SHIFT, ALT Keys are aligned maximum comfort. | —— 
on left side. 8 100% Novell ELS Software Compatible. | aj use scan Dern Prepaid amount encioead $0 
| 22S Overore aad $2200 Please charge lo my []Vaa [] MasterCard Account 
NOON 22 | 
| 
I 
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($Rt) 
PROGRAM VidNodeDemo; 


VAR 
Vidnode : Byts; 


FUNCTIDN VideoMode : 
consT 
Bioevidsve = $18; 
GetVidnode = $F; 


Byta? 





cx, OX s Intager; 
DI 8 Integer; 
Flaga : Intager; 


8 Regrec; 


Regietere.AX i= GetVidMode SEL 8; 
Intr(sioavidsve, Regiatara); 
VideoMode 1s Lo(regiatera.ax}; 


Equipment Flag for the monitor currently 
in use. In general, you should query the 
video internupt to get the current mode, as 
in the listing VIDMODE.PAS in Figure 4. 
—WNeil J. Rubenking 





A program to display different 
colors on the screen in Turbo Pascal 


i like to put a lot of color in the screen out- 
put of my Turbo Pascal programs, and I 
know I’m not alone. This goes for text as 
well as graphics. Highlighting the text 
with various colors is a big help for read- 
ability and appearance. However, not ev- 
eryone has the equipment for color, and 
since | like to share my programs, it’s a 
good idea for the programs to adapt to 
whatever display is in use. 

I could ask the users if they want color, 
but | like to make my programs smarter 
than that. Most of my programs make use 
of a BIOS Video Services Interrupt called 
Get Video Mode. Interrupt 10h controls 
the BIOS video services. The service re- 
quested goes in the AH register (OFh for 


($Rt) 
MomSizeTeat ; 


FUNCTION NemBlze : Iateger; 
‘TYPE 
Rege = RECORD 
VAR Reglatera | rege; 
BEGIN 
Intr($§l12, Registere); 
Memsiae := Regiatere.AX; 
gND; 


Functrow Kavail 1 Intagar; 





(* Bioa Video servicaa Intarrupt *) 
(* Bioa Requeet for Get Video Moda *) 





AX, BE, CX, OE, BP,5I,D1,0S,K9,Flaga « Iotegar; 
END; 


PRODUCTIVITY 


BEGIB 


Vidnode 1= videonode 


IF VidNode = 7 THEN 


WriteLn(‘Ueiog MONOCHROME monitor, 83x25 TEXT mode’) 


ELSE 
eEGIS 


END; 
END; 
END. 





Figure 4: The program listing for VIDMODE.PAS is a routine to check the current video mode. 


the Get Video Mode service). The current 
video mode comes back in the AL register 
after the interrupt finishes. 

I’ve included a program (Figure 4) as 
an illustration. If you have aCGA or EGA, 
try executing the command 


MODE Co8@é 


and run the program. It should tell you that 
you're in a color text mode. Then try 


MODE BW8 
and mun the program again. You may also 


have noticed that Turbo Pascal does some- | 


thing similar in the ‘‘default display 
mode.”’ (Note: Figure 4 was written in 
Turbo Pascal 3.0. To convert it to 4.0, use 
the compiler’s UPGRADE.EXE utility.) 
One important application might be to 
see if the user has a monochrome adapter 
(video mode7) before doing any graphics 
output.—Becki Allen; Canby, Oregon 


Do note that this program cannot detect 
whether you have a color monitor or a 
black-and-white composite monitor at- 
tached to the color/graphics adapter. This 


{ We multiply the high and low bytaa of MemAvail } 
{ eeparetely in order to evoid problems when ite } 


{ value ia > 32767. 


{ > 32767 @a a negativa number, but bytea are } 


( elveye poeltive. 
BEGIN 


EMD; 


aecrn 


WriteLn{ TOTAL RAM inetalled le ', Memsles, ‘K. 


ah 
writeLn( "TOTAL RAM evellable within thle program ia ‘, KAveil, ‘K.’}3 
MO. 





Figure 5: A program that checks the TOTAL amount of installed RAM. 


write(‘Ueing Color/Grapbica monitor, '}; 

CASE VidNode OF 
@ s WriteLn(’4Bx25 black-and-white TExT mode’); 
1 os WriteLn('40x25 color TEXT mode’); 
2. writaln(’88x25 black-and-white TEXT mode’); 
3 >: WeiteLn('SBx2S color TEXT mode’); 

4..6 3 WriteLn(’CGA graphica mode 
8..10 : WriteLn(‘Pcjr graphica mode ‘,Vidiode 
11,12 : writeLn( UNKNOWN graphica node 
13.416 2 WriteLn(’EGA graphica mode 


KAvel] := Trunc( (8i(MemAvell])*256. B+Lo(MemAveil))/64.0); 


+ ,Vidmoda); 


ve 
+ ,vidnode }; 
* ,Vidnode}; 


isn’t a limitation of the program—it’s just 
not possible to determine from software. If 
you use a color mode and the monitor is 
not able to display color, your beautiful 
screens may become illegible. Suppose 
that you have printed a warning message in 
red on blue—if the monitor’s shades for 
red and blue are similar, the message will 
be illegible. My own solution to this prob- 
lem has been to let the user specify a com- 
mand line option ‘*/BW"" to force BW 
mode. —Neil J. Rubenking 











| Locating the total amount of 
installed RAM in Turbo Pascal 


it can be handy for your program to know | 
how much memory its host computer has. 
When an application may mun on a variety 
of different hardware, you can use this in- 
formation to set up a balance of memory 
and disk-based storage. The function 
MemSize included in Figure 5, which was 
written in Turbo Pascal 3.0, calls interrupt 
$12 to get that information. The number 
returned by MemSize is the amount of 





Turbo vill treet an integer } 


? 
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3IDnRenr AM anrr SPEED OF Cc 


dBx Translates dBASE Applications toc 


You dBASET programmers know what 
an expressive and readable language 
BASE 1s It's a very comfortable devel- 


Perfo: 

BASE doesn't offer the speed that some 
users require these days The kand of 
speed offered by software wntten in the 
C language The answer ts dBx™ 

dBx translates dBASE to C ft offers you 
a Major competitive advantage over the 
next dBASE programmer Keep writing 
mdBASE Take every applicaton all the the 
way to completion Then use dBx to 
translate them top to bottom to C! 


Other advantages Cts portable, even 
to other operating systems hike UNIX/ 
Xenx™M To the Macintosh or Amiga 
dBx gives your applications a passport to 
places dBASE cannot go 

Has sts own file manager for single 
user, but inks to major C fle managers- 
ctree and dBC—for compahbiity with 
BASE files or multi-user support We 
have everything you'll need, including 
good advice 


list Ours 
dBx $550 $419 
with Labrary Source $950 «$725 
Call for Full Source Preng 








Ie IMDITT 


The Power Environment for dBASE Programming 


Many worthy ut products supply 
needs that dBASE®'s programmung lan- 
quage doesnt—dUTIL™, dFLOW™ 
and a host of others Trouble 3s, you have 
to use them separately, then combine 
ee output into your dBASE program 

les 


No fonger dBRIEFT wmitten in 
BRIEF’s macro language, grabs hold of 
BRIEF and tums it into a complete dBASE 
Tl and I! Plus programmung domain 
Using BRIEF's underlying shell capabil- 
hes and its own interfaces, dBRIEF can 
mun extemal utility hbranes, plus dBASE 
itself, and link to the Chpper™, 

Foxbase +T™ and Quickalver compilers, 
all with dBRIEF stl loaded and running 
the show ft can do what BRIEF already 
does plus 


© Convert a screen layout into dBASE 
code for interactive data entry 

« Display dBASE file structures in 
windows, a great convenience alongside 
your program files 

¢ Expand keystrokes into full dBASE 
statements 

© Indent automatically for cleqic 
display 

* Create databases, ndex files, invoke 
Ashton-Tate’s dFORMAT™ and 
dCONVERT™, draw lines and boxes 

“Sunply marvelous programming en- 
vironment for writing and editing dBASE 
programs ". PC Magazine, 7/86 Source 
code included! 

Requires BRIEF | 32 or later and 384k. 
512k to run dBASE within GBRIEF. 640k 
and harddisk recommended 
BRIEF/dBRIEF List $275 Ours call 
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FOYRACE 
1 TGs 


The Fastest, 








"Most Powerful, dBASE Compatible 


Database Ma Management System, NOW! 


New. FOXBASE +2.101s faster, and more 
powerful than dBASE [V_ and i's avail 
able NOW! FOXBASE_ +2 01s already a 
PC Magazine Editor s Choice and has 
received an unbelievable 9 2 rating from 
Infoworld FOXBASE +2 | has new 
features such as built m support for pull 
down and pop-up menus a new screen 
pannter to create custorn input screens. 4 
new advanced automatic apphcations 
generator to write programs for you auto- 
matically a new user interface designed 
to allow both first-ume and expenenced 
users to handle mos! database options 
eftortlessly and, much much more 
plus, Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE: 
program vathout modification Foxbase 
fully supports commands like Browse, 
Edt Append, Create Modify Report. 
and Modity Label. even in the middle of 
acompied progran' Foxbase supports 
EMS memory and local area networks 


list Ours 

FoxBase *Version2 10 $395 $247 
Unlurited Runtime $500 $333 
FoxBase *Muln User (LAN) $585 $397 
Unlimited Runtime $700 $467 
FoxBase + /386 $595 $397 
Unhmated Runtime $500 $333 
FoxBase + Macintosh $395 $263 
Unlined Runtune $300 $201 





RATCDACHL™ FANCIES 


Powerful JIniplementations Of The Most Popular 


Programming Languages 
Microsoft C 5.0 The flagstup of the 
Microsoft hne runs up to 30 percent faster 
than Its predecessor Its new optimmation 
features deliver untouchable execution 
speeds, 100 new additional library 
routines. 

Microsoft MacroASSEMBLER §0 If 
you ever wanted to take on the challenge 
of assembly, here’s your opportunity 
“MASM" § 01s a lot easter to use, has 
completely revised documentation, and a 
new "Mixed Language” programmung 
guide that gives you step by step instruc- 
tons for linking your assembly code with 
other Microsoft languages 
Microsoft QuckBASIC 4 0 1s a revolu- 


tionary concept in BASIC programming 
ft allows you to run, edit, debug, and mn 
again Our fnends at Microsoft have elm- 
inated the dreaded compile step When- 
ever you edit your code QB4 automa: 
cally mcorporates your changes, so that 
ican mun a program of 150,000 lines in 
less than a minute 

Each member of this language family 

bugger 


includes the renowned de! 
CODEVIEW 
last Ours 

Microsoft C $450 $295 
Microsoft Macro- 

ASSEMBLER $150 $109 
Microsoft QuickBASIC $99 $ 6 
Microsoft FORTRAN $450 $295 





CIRCLE 395 ON READER SERVICE CARD 
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Sophisticated Tools Essential 
For Fast Database Handling 
Btneve ts a library of subroutines that 
allows the programmer to build a data- 
base apphcation using any language ft 
takes complete charge of all file creation, 
indexng. reading, writing, nsertion, 
delenon. forward and backward search- 
ing Its balanced tree ndexng scheme 
finds any key wn a milton in less than 4 
acoesses. That's fast! 

Btneve is multiingual also It mcludes 
more than 20 language nterfaces (includ- 
ing C, BASIC, PASCAL, FORTRAN). 
However if it turns out that you are using 
something a little unusual, worry not The 
manual includes a chapter on how to 
white a language interface to Bineve 

Btneve's vital stahstics are equally m- 
pressive Files may have upto 24 indexes, 
fixed record length to 4090 characters, 
variable length to 64K. indexes to 255 
characters, files of 4 billion bytes. Net- 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Multiink 
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9 4 9 
records could have been used to pro- 
gram more important parts of your apph- 
cation Why not let XQL do tt for you 
XQL will increase your programming 
productivity and let Fon Geo aeS 
better applicatons 

The XQL system works in tandem with 
Btneve and has an equally powerful 
chassis No limit on the number of 
records per file Max file sze 1s 4 qga- 
bytes, Max record swe equals 4K. Max 
ridexes per file is 24 The one version 
works for single or multiuser systems, 
DOS Ver 3 0 or greater All languages 
are supported 
Xtneve ts the final ingrechent in the 
Novell programmung recipe It is a menu 
dnven, data retneval system, that allows 
you to quickly find informanon and dis- 
play reports 5ystem developers can 
easily custome Xtneve to display com- 
mand menus, help filles, and error mes- 
sages in the English spoken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 





and many others rakes mee an easy product to use 
XQL isa relational database manage- lersté 
ment system designed eapecel fo for fo pro Report Opton for pnnting customized 
grammers Imagmne being able reports, form letters, mailng labels & 
your database with the ease of ‘co statements 
(Structured Query Language) statements List Ours 
and sil! having the power to processthat Bineve $245 $175 
data nght down to the byte level Btrieve/N $595 $445 
Think about your applicatons Alarge XQL $795 = $595 
part of your software development effort Xtneve $245 $220 
1s probably devoted to managmng data Xtneve/N $505 $459 
stored in files on disk Hours spent wnt- Report Option $145 $128 
inq lines of code to search and store data Report Option/N $345 $269 
CCS CREPHICS cverTrnys 
Leave the Device Driving to GSS 
For senous applications suck to the tools 2b and has all sts drivers and 


that stick to the standards Not the least of 
reasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker 1s that it 
has always conformed to ANSI standards 
At the heart of the system ts the CGI 
standard Development Toolkit ft has all 
language interfaces and device dnvers 
for keyboards, muce, 


language 

bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
an object The Metafile Interpreter reads 
ANSI CGM files with full CGf capability 
for recreahon on vanous devices 

Quality software? IBM thnks so They 
sell GSS under ther own label. Royalties 
Needs 256k last Quis 











pmnters, plotters. cameras The dnvers CGfDvlpment Toolkt $48 $375 
completely insulate your applicaton Kernel System $495 «= $375 
from concem for device idiosyncracy Kernel for IBM RT $795 «= 8645 
GSS Kemel™ conformsto ANSI'sGKS = Metafue Interpreter $235 $235 
=» | c ey SE ArALH 
( . | 
=<, - =~ a’ ALR 
RL, RELATIONAL ( 4°] 
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COBOL, PASCAL 


dBASE, C, FORTRAN, BASIC, 


dbc ISAM, FoxBASE, Greenleaf, Halo ‘88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data...and many more. 








DO YOUR 
FAX STANDARDS 








BYTE 





“Datacopy’s MicroFax is the 
standard against which to measure 
other PC fax cards.” 


BYTE Magazine recently reviewed Datacopy’s MicroFax™ 
and judged it top in its class. And the standards by which 
BYTE Magazine evaluates new products demands excellence, 
efficiency and cost-effectiveness. 

So, if you're in the market for fax technology and consider 
your standards as equally exacting, here's what BYTE had to say. 
‘“’,. Datacopy seems to have a clear idea of the proper 
role of a fax card.” 

MicroFax PC Communications is an innova- 
tion. Because it is an add-on fax board for the 
PC which delivers the same capabilities as 
the most sophisticated stand-alone fax 
machines with one exception. 


Price. You can turn your PC into a fax SS 


machine for $695. A fraction of what more 
conventional machines cost. 


“Easy-to-use menu screens and sim- | 
ple file-conversion procedures make _| 


the MicroFax’s software stand out” 








A Xerox Company 


BYTE - SEPTEMBER 1988 


MicroFax is simple to use. You can send and receive docu- 
ments worldwide at 9600 bits per second no matter what 
you're doing. Because MicroFax operates unattended. Plus 
it works simultaneously while other programs are running, 
so valuable work time is never wasted. 


“.. MicroFax is compatible with a bost ofunits.” 
With MicroFax you can communicate text, 
graphics and computer files to and from other PCs 
and fax machines because it also adds a 1200 
baud Hayes” compatible ASCII modem to your PC. 
And to send files between PCs, MicroFax has a 9600 bps 
file transfer capability. 
All of which makes MicroFax the most convenient, 
economical and smartest solution for the fax 
needs of any PC owner. Which should measure up 
to any demanding standards. 
,  Formorein, tion, call 
Datacopy direct at (800) 821-2898. 


MicroFax isa trademark of Corporation All other product names 
2 Palertarhc cease te peels LE. 
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memory installed in the system, not the 
amount of free RAM.—Kevin King; Sheri- 
dan, Wyoming 


Turbo’s own MemAvail function telis 
how many 16-byte paragraphs of RAM 
your program can use beyond its basic 
code and data requirements. If your pro- 
gram needs a lot of RAM, you can check 
what’s available with a function like KA- 
vail in Figure 5. Using MemSize, you can 
deliver an intelligent message if KAvail 
shows too little RAM: for example, ‘‘This 
program needs 400K to run. You have 


} 640K installed, but only 200K of it is 





availabie to me. Please remove some 
RAM-resident programs and try again.’’ 
(Note: In order to convert Figure 5 to Turbo 
Pascal 4.0, use the compiier’s UP- 
GRADE.EXE utility. Weil J. Rubenking 





Productivity Tip 


In Turbo Pascal 3.0 or 4.0, open UNtyped 
files with a block size of |. You do this by 
adding an optional parameter t/Rewrite, 
for example, ‘‘Reset(F,1);"’. This allows 
you to BlockRead/Write exactly the num- 
ber of bytes in the file without rounding 
that number to the size of the block. 





Productivity Tip 


There’s a particularly nasty bug in Quick- 
BASIC 3.0 that causes some programs to 
crash. If a program calis assembler rou- 
tines and it is compiled to a BCOM file 
from within the editor, a faulty .OBJ mod- 
ule will be created. One solution is to al- 
ways compile from DOS, but the best 
move is to trade up to QuickBASIC 4.0. 





Speak Your Language 


Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 

NY (0016. PG 
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BASIC PROGRAMMING TOOLS 


Whether you're a seasoned expert or just starting out... 


We'll help you create programs that 
fun faster, work harder, and simply 
look better. Aii Crescent Software 
Products inciude source code, demon- 
stration programs, clear documenta- 
tion, and a 30-day guarantee. 


-QuickPak more than 65 essential 
routines for BASIC programmers 
including windowing, access to DOS 
and BIOS, searching/sorting string 
arrays, Lotus™ and puli-down menus, 
data Input, and more. QuickPak Is 
loaded with examples and tutorial 
Information, and comes with The 
Assembly Tutor—an introductory 
guide to assembly language from a 
BASIC perspective. $79 





-GraphPak a complete collection 
Of BASIC subroutines for displaying 
presentation quality 3D bar, line, and 
pie graphs from within your programs. 
Includes sophisticated font and tlle 
editors. (EGA/ VGA recommended) $79 


“\¢" craphPak Professional 
Ini the features of GraphPak plus 
scientific graphs, 3D surface plots 
and muitiple fonts. Aiso comes with 
very fast text-based bar charts. $149 


ap 
A LaserPak a comprehensive 
“set of subroutines for generating 
graphics on a LaserJet or compatible. 
Includes scales, grids, text labeling, 
HI-Res pattern editor, and control 
over all LaserJet commands. $79 


Ae”. quickMenu a ful-featurea 

“DOS menu system for novices and 
experlenced users. Define the menu 
titles and DOS commands for each 
cholce, and they wili be executed 
automatically. QuickMenu Is not 
memory resident, and features 
context-sensitive help and optional 
password protection. $59 





Vie" .quickPak Professional 
The most comprehensive set of toois 
ever developed for BASIC program- 
mers. Hundreds of assembler and 
BASIC subroutines inciuding array 
manipulation, pop-up utiilties, 
muitiple windows, mouse support, 
sclentific and financial functions, 
multi-tasking menus, and more. 
Includes dozens of exampies and 
complete applications. $149 


>QBase a superb screen designer 
and full-featured relational database 
with BASIC source code to allow 
customizing. QBase provides a com- 
plete database, and is outstanding 
for creating titles, help screens, and 
product demos. $149 


-QBase Report Enhances aBase 
by generating reports with multiple 
levels of sorting, record updating, 
and browsing. Report comes with a 
complete tlme billing application for 
computer professionals. $79 





-QuickTALK magazine ts our way 
of saying thank you. The catalog includes. 
feature articles, tips and tricks, and late- 
breaking news about BASIC. Call or write for 
your copy. FREEI ; 


CRESCENT SOFTWARE 
11 Grandview Avenue, Stamford, CT 06905 (2031 846-2500 


Versions available for QuickBASIC 2/3 and 4. Turbo Basic versions of most prod- 
Ucts—PLEASE | §5 shipping per order. Europe: $10 per 


specify when 
ftem, $3S UPS 2nd day, QuickPak Pak Pro 480. A Ail others: $20 per item, $35 QuickPak Pro. 
Visa, M/C, C.0.0.,and checks accepted. @p Sar 


| — 
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Discounting Price 
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bas alto 


4.77/10 MHz 


8088 BASED SYSTEM 
STANDARD FEATURES: 
Dintel 8088 Processor 
(256K Dram (120 NS) Standard 
(04.77/10MHz Motherboard 
CEname! beige case 
(3150 watt power supply 
(20ne 360K 5.25 floppy drive 


DSwitchahle AT/XT keyhoard 

CSamsung amber monochrome 
monitor 

(CoHardware reset switch 

[8087 co-processor ready 

(Hardware turbo switch 


(Mono graphics adapter DAudio speaker 

COCGA adapter 8 expansion slots 

(1 Moppy controller for two drives [48 hour hardware bum-in and 
Ol game port diagnostic testing period 

OI serial port Comprehensive 1 year parts and 
OI parallel port labor warranty 

OPTIONS TOTAL 
30 MB Hard Drive Kit Add: $298..........ceeee0s $921 
40 MB Hard Drive Kit Add: $373................- $996 


DISCOUNT MICRO 


BASE $623 


SYSTEM 


AT and XT are registered trademarks of IBM Corp. 


Discount Micro Products also carries a 
complete line of name brand com- 
ponents and peripherals such as disk 
drives, tape back-up units, monitors, 
and modems to customize your system. 
Call us for product information on 
components and peripherals. 
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12 MHz WITH 5 WAIT STATE. 
286 BASED SYSTEM 


STANDARD FEATURES: 

Dintel 80286 Processor 

(512K RAM 

(212 MHz with zero/one wait state 
motherboard. Motherboard ac- 
commodates up to 4MB onboard 
RAM using 80NS 1 MB dram's 

Olard drive and floppy drive 
controller 

OSamsung amber monochrome 
monitor 

(2200 watt power supply 

(01.2MB high density floppy drive 


EGA SYSTEMS: 


DHercules compatihle monochrome 
pm card 
O11 parallel port 

O21 serial port 

DClock clair with battery 
hack-up 

DoEnhanced 101 key keyboard 

[Full size or desk-saver case 

(2180287 co-processor ready 

a oy hum-in and diagnostic 


period 
DComer hensive 1 year parts and 
labor warranty 


NEC Multisync II monitor & Paradise EGA Card Add: $684 


Basic EGA System including Monitor and Card Add: $399 
HARD DRIVE OPTIONS TOTAL 
40 MB, 65 MS Hard Drive Kit Add: $325.......... $1,496 
60 MB RLL, 65 MS Hard Drive Kit Add: $383....... $1,553 
40 MB, 40 MS Hard Drive Kit Add: $373.......... $1,544 
70 MB, 29 MS Hard Drive Kit Add: $612.......... $1,783 


DISCOUNT MICRO 


BASE 


SYSTEM 


1171 





1-800-727-8646 


1S 
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20 MHz WITH ZERO \ WAIT STATE, 
386/20 SYSTEM 


STANDARD FEATURES: CSamsung amber monochrome 
Ol RAM monitor 
(116/20 MHz W/ zero wait state. © (1 Parallel port 
Motherboard accommodates up to 1 Serial port 
4MB onboard RAM Ol Game port 
(200 watt power supply CiHercules compatible monochrome 
Enhanced 101 key keyboard adapter card 


style case with LED's for OOHD/ED controller 
hard drive, power, and turbo nee compatible S 
setting — / ' omprehensive J year parts 
O1.2MB high density floppy drive labor warranty 


EGA SYSTEMS: 
NEC Multisync II Monitor and Paradise EGA card Add: $684 
Basic EGA System including Monitor and EGA card Add:$399 


HARD DRIVE OPTIONS OTAL 
40 MB, 25 MS Hard Drive Kit Add: $515......... 135 
80 MB, 28 MS Hard Drive Kit Add: $740......... $3,360 
150 MB SCSI Drive Kit Add: SHOT en yncisn a $4,291 


DISCOUNT MICRO 


BASE S 
SYSTEM 
Gc eR 
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Other inquiries 313-422-1200. For returns please call 313-422-1286, 
Hours. Mon.-Fri. 9:00 am to 7:00 pm & Sat. 10:00 am. to 3:00 pm 
E.S.T. VISA, Mastercard, Approved Company Cheques and P.O.s 
accepted. 286 and 386 systems shown with NEC Multisync 1! Monitor. 
Prices reflect 3% cash discount. AT and XT are registered trademarks 
of IBM Corp. 


not enough. 


Discount Micro Products, Inc. knows whether you're 
purchasing your first system or buying a hundred 
systems for a departmental upgrade, your purchase 
decision rests on more than price. Every detail and 
every question you have must be fully answered. And 
we intend to do just that. Ask us about. . . 
COMPATIBILITY: 

Every Discount Micro 8088, 80286, and 80386 based 
system is fully IBM compatible. You can purchase 
your system with either industry standard Phoenix or 
Award BIOS. 

COMPONENTS: 

Every Discount Micro 8088, 80286, and 80386 based 
system is packed with the name brand components 
you expect—Fujitsu, Magnavox, Micropolis, 
Miniscribe, Mitsumi, NEC, Samsung, Seagate, and 
Western Digital to name a few. 


SERVICE, WARRANTY & SUPPORT: 
Every system or component, including all hard disk 
drives, floppy drives, monitors, and motherboards, 
comes with a Limited One Full Year Warranty. You 
can upgrade the warranty on your hardware invest- 
ment to a Two Full Year Warranty package at 
marginal cost: there is no sliding scale or declining 
component coverage for this extra year either. Our 
technical support professionals have years of ex- 
perience dealing with microcomputers. Call them at 
313-422-1286 between 9:00 am to 12:00 noon, 1 pm 
to 5:00 pm E.S.T., Monday - Friday. 


Our satisfied customers include. . . 
Black & Decker ©Merrill Lynch 


*Chevron Oil NCR 

¢Coca Cola @Parke-Davis 
°General Foods Proctor & Gamble 
Honeywell ©3M Corporation 
*lTT °TRW 

©Maybelline ©US Government 


All in stock orders shipped same day 
via UPS Ground Service. 


DISCOUNT __ 
[MICRO 
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34360 GLENDALE AVE., LIVONIA, MI 48150 


Share Printers 


Transfer files, and a whole 
lot more with ManyLink. 


ManyLink for PCs is the inexpensive soft- 
ware package that lets two PCs (or a PC and 







a laptop or PS/2) share printers, transfer 







files and a whole lot more. 


Just connect the PCs together with the 
supplied serial cable, install the soft- 






ware, and you can share any printer 
connected to either PC. All printing 
and file transfers are done in the background, so both PC 















users can continue working even while their files are being 
printed or transferred. 

More than two PCs? ManyLink for Work Groups allows up to 
eight PCs to share printers and transfer files. There’s no better 
way to make your printers and people work more productively. 

With ManyLink for NetWare, any user can print to any 
printer cabled to any workstation on the network, saving 
time wasted trekking to file server printers. And users can 
transfer files from workstation to workstation 






with a simple “COPY” command. 





All ManyLink products allow 
users to send short messages with a “CHAT” com- 
mand, and provide security for sensitive files. 
NetLine’s latest product, ManyLink for ISDN, lets 
you use your ISDN telecommunications system to 
network your computers, share printers and 
transfer files. So whether you have two computers, a NetWare 
network, or an ISDN system, when you think of sharing printers, 
think of ManyLink. 


iit] NetLine 


85 W. Center Street, Provo, UT 84603 (801) 373-6000 
NetWare 1s a registered trademark of Novell, Inc. 


NetLine products are now available through Micro D. 
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PC TUTOR 


Hiding game programs using ATTR.COM; how a bad track can render good sectors useless; 
using MORE to read and write text one screen at a time. 





Why using COBOL on a PC 
workstation makes sense for 
program development 


It's fascinating how the mere mention of 
the word ‘‘COBOL”’ can bring smirks to 
the faces of most PC users. Programmers 
and nonprogrammers alike condemn and 
ridicule COBOL as antiquated and ver- 
bose. They think of it as an ancient lan- 
guage for mainframes and shrug off any 
serious consideration of using it when they 
need to develop new applications. Sol was 
tempted to start off my review of Micro- 
soft’s new COBOL Optimizing Compiler, 
Version 3.0, on a defensive note—but it 
wasn’t necessary. 

COBOL (COmmon Business-Oriented 
Language) is a data manipulation language 
usually associated with business and data- 
base applications for mainframes and 
minicomputers. (It can be compared loose- 
ly with the dBASE programming language 
on the PC in terms of its application.) Be- 
cause the language was developed and has 
been in continuous use since 1960, pro- 
grams written in COBOL account for more 
lines of code than all other computer lan- 
guages combined. In addition, a version of 
COBOL is implemented on almost every 
mainframe and minicomputer, exceeding 
even C in terms of portability. 

Large applications written in COBOL 
often have lifetimes that are measured in 
years, or even decades. When the average 
COBOL program is employed longer than 
the average COBOL programmer, mainte- 
nance and ease-of-modification become | 





key considerations. For this reason, many 
MIS/DP shops standardized on COBOL 
long ago and have a significant financial 
investment in the language. 

Well known for its English-like syntax, 
a COBOL program can be easy to under- 
stand and nearly self-documenting. Con- 
trast this to other popular programming 
languages, like C and Pascal, that use terse 
and often cryptic expressions. This proper- 
ty serves two very important functions. It 
allows new programmers to understand 
and maintain existing code very easily. It 
also allows nonprogrammers to get some 
sense of what the programming is doing. 
This is important for MIS managers who, 
while not programmers, are nonetheless 
responsible for the overall programming 
effort. For example, consider how easy it 
is to understand the following COBOL 
statement: 


SUBTRACT COST FROM SALES GIVING PROFIT 


Implementing COBOL on a PC has sever- 
al clear advantages for MIS/DP depart- 
ments and large corporations. Program- 
mers using COBOL on a department 
mainframe or minicomputer can move to 
the PC without having to be retrained in a 
new ‘‘alien” language. Proven and de- 
bugged programs running on the main sys- 
tem can be recompiled and run immediate- 
ly on PCs. And new programs that are 
developed will function in both environ- 
ments. COBOL applications now being 
sold for use on mainframes and minicom- 
puters can be moved to PCs by recompil- 
ing. Thus with little effort, new marketing 
opportunities can be created. 








A compatible COBOL development on 
a PC can also save time and money when 
developing for other systems. For exam- 
ple, prototypes of new applications first 
can be developed on a PC and then can be 
demonstrated easily using a laptop or por- 
table PC. Conversely, .applications could 
be developed on a mainframe and then dis- 
tributed. for use on PCs. By training new 
programmers on PCs instead of the corpo- 
rate mainframe, in-house training costs 
can be reduced while effectiveness is in- 
creased. Classrooms and training sites can 
be set up without regard to their proximity 
to the mainframe or network location. Fi- 
nally, a PC-based COBOL development 
workstation may offer significant cost sav- 
ings for departmental computing and re- 
mote sites. 





TYPE doesn’t have an option to 
pause the output while reading a 
file, but MORE solves the problem 
nicely 


I’m having some problems with the TYPE 
command. I want to display the contents of 
adisk file on the screen one page at a time 
and then send that screen to the printer us- 
ing the Print Screen function. Although 
logical, I find that the following command 
fails: 
TYPE /P filename 


If I omit the /P (for pause), the file is dis- 
played but scrolls continuously and can be 
stopped only by using the Pause key. 
Then, desiring a printed copy, I press Print 
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| PRIVATE 
NETWORK 
(FOR HIGH 
VOLUME USER) 
} 


CASCADED 
SYSTEM 


NET/X-2000 


A full-featured messaging and 
document switching system starting at 
less than $12,000! The NET/X-2000 
gives your PCs all the advantages of a big 
system without a big price: 


* store-and-forward switching 

© E-Mail/MS-DOS ® files 

* expandability 

* Docutex« sottware that runs 
concurrently with other PC software 

* parallel processing architecture 

¢ multiple protocol capabilities 

¢ full control over adding/deleting stations 


om 


international Telecommunications Services 
New York (516) 589-8666 
Florida (305) 477-9533 
California (213) 536-0378 
Canada (416) 247-6201 





CIRCLE 14S ON READER SERVICE CARD 





PRODUCTIVITY 


@ PC TUTOR 


Screen. But instead of printing, the key- 
press resets the scrolling! 
I know that I can use the command 


TYPE filename > PRN 


to send a copy to the printer, but then J 
can’t read it on the screen at the same time. 
It appears that the DOS programmers 
overlooked this obvious option.—M. Steve 
Hajek; Woodbridge, Virginia 


Unlike the DIR command, where adding 
the /P option will cause DOS to pause after 


displaying 23 lines, the TYPE command | 


insists on displaying the entire file. This is 
easier to understand if you think of the 
command 


TYPE filename 
as a shorthand version of the command 
copy filename CON 


where CON is the logical name for the 
screen. 

The effect you wish, however, can be 
achieved by using another program sup- 
plied with DOS: MORE.COM. The 
MORE program is designed to read from 
standard input and write to standard output 
23 lines at a time. To view a file one screen 
at a time while pausing to allow reading 
and printing, simply execute the following 
command: 


MORE < filename 


MORE is an external command, so the 
file MORE.COM must be either in your 
current directory or in a directory pointed 
to by the PATH command. The less-than 
sign (<) tells MORE to read its input from 
filename. 

Be warned! Reversing the symbol from 


| <to > will cause MORE to read from the 





keyboard and write to the file. This will 
quickly and quietly destroy the data in the 
file. I feel that this is too serious a mistake 
to trust to a slip of the fingers. For this rea- 
son, I recommend that you create a batch 
file called PAGE.BAT that contains the 
single line 
MORE < %1 


Now, toreada file, pausing every 23 lines, 
simply type 


PAGE filename 











Productivity Tip 


New owners of personal computers often 
ask their friends, experts, and PC Maga- 
zine what program is the best in its catego- 
ry. But rarely do they ask what's the most 
important program they can own. For 
computer users whose machines have a 
hard disk, the answer is simple: a backup 
program. 

No single event will create more de- 
spair and result in more wasted effort than 
accidentally erasing a needed file. There’s 
no excuse for not backing up your data ev- 
ery day. Many fine commercial programs 
are available, but if you can’t afford one, 
one is provided for you free of charge: a 
backup program is included free on your 
DOS disk. 





Concealing game programs from 
the boss is easy using the ATTR 
program to hide directories 


Help! I've placed some antistress pro- 
grams (Flight Simulator, for example) on 
my hard disk so when the boss is away, 
this mouse can play. How can I place the 
games in a directory in such a way that 
when the boss looks at the directory, he 
won't see them?—Timid Mouse; Yellow- 
knife, Northwest Territories, Canada 


Dear Timid Mouse: I've omitted your 
name in case your boss reads PC Tutor. 
After all, there’s no point giving him a 
head start, is there? To hide your game 
Programs so no one can access them but 
you, just follow these simple steps. 

First, you'll need a program that can 
change the attributes of a file. The best so- 
lution is to obtain a copy of the PC Maga- 
zine ATTR.COM utility. (A ready-to-run 
version is available from our on-line ser- 
vice, PC MagNet. Instructions for access- 
ing PC MagNet are given in each issue’s 
Utilities column.) Next, create a subdirec- 
tory with a name that’s difficult to guess. 
(Hint: don’t use GAMES.) Try using a 
random mix of letters and numbers or even 
adding an extention to the directory name. 
Copy all your games into that subdirec- 
tory. Finally, make the directory invisible 
by hiding it with ATTR. 
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WHEN YOU CONSIDER DATA BACK-UP MEDIA FOR YOUR SYSTEM, TAKE A LOOK AT THESE FACTS. THE PHILIPS 
CASSETTE FORMAT GIVES YOU THE GREATEST CAPACITY AT THE FASTEST TRANSFER RATE. PLUS, THE HIGHEST 
RELIABILITY AND A COST-EFFECTIVE MEDIUM. ALL AVAILABLE IN A 3%” FORM FACTOR. BECAUSE WE PUT THE 
TAPE TENSIONING AND GUIDE MECHANISMS INSIDE OUR DRIVE, INSTEAD OF WITHIN THE MEDIA ITSELF, WE'VE 
ELIMINATED A MAJOR CAUSE OF LOST DATA. OUR SERVO-CONTROLLED DC MOTORS MAINTAIN CONSTANT TAPE 
TENSION AND SPEED SO OUR ERROR RATES ARE THE ABSOLUTE LOWEST. AND, OUR NEW CT-600N CASSETTE TAPE 
CAN RELIABLY STORE UP TO 155MB OF DATA IN ONLY 23 MINUTES. WHEN YOU CONSIDER ALL OF THIS, USING 
ANYTHING ELSE WOULD JUST BE BACKING UP. 





Visit Us at Booth #2012 


TEAC. 


BOSTON (506) 683-8322 DALLAS (214) 731-6886 ROCKY MTN (602) 242-4025 (303) 427-2443 1801) $32-21tt SAN JOSE {408) 432-7224 LOS ANGELES (213) 727-7682 726-0309 CANADA FUTURE ELECTRONICS INC. (S14) 634-7710 
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ZyINDEX 


“A Word Crunchers Dream” 
—PC Magazine June ‘87 


IN FULL TEXT RETRIEVAL 


SEARCH 5000 TEXT FILES 
IN 5 SECONDS 


RATED 9.3 
By INFOWORLD 


Find any info created by ail the popular word 
processors of ASCII files in seconds Highhghts 
finds. 


® Comprehensive Searches 
Create o search request with any combina- 
tion of AND OR NOT and WITHIN (WITHIN 
tefers to prowmnity) Search information on a 
20MB Hard Disk in seconds Works with 
public dato bases like Dow Janes and 
CompuServe as well as other programs such 
@s LOTUS of dBase Ii! 


© Wild Cards 
© Mark & Save 


# Highlight 


searches 500 files 

ZyINDEX Professional 
searches up to 5000 

ZyiNDEX Pius 
searches up to 15.000 files with 
LAN capabilities 

ZyFEATURES 
thesaurus/macros/field search 


$ 95 


Call for Demo Diskette 
(312) 632-1100 


FOR ORDERS AND INFORMATION (800) 544-6339 
ZyLAB' 
yen 
3105-T N Wilke Road @ Arlington Hts. 60004 
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The following commands will create a 
hidden directory named SEMAG 
(GAMES backwards) on the C: drive and 
hide it: 

cs 

cp \ 

MD SEMAG 

ATTR +H SEMAG 


While the directory will not appear in a 
DIR listing, other DOS commands will 
continue to function normally. If you had a 
game called CHECKERS, you could play 
using the following commands: 

Cs 
cD \SEMAG 
CHECKERS 

Unless the boss is counting files care- 
fully or using a disk-snooping program 
like PC Tools, we'll keep the games on 
your hard disk our little secret. 





A bad track on a hard disk will 
cause some good sectors to become 
unusable 


In the July 1988 PC Tutor column, your 
discussion of a hard disk’s bad tracks left 
one thing unclear. Because clusters made 
up of 4 sectors do not fit perfectly on a 17- 
sector track, some clusters must be split 
across two tracks. What does the DOS 
FORMAT program do when part of a clus- 
ter lands ona track that was marked bad by 
the low-level formatter? Is there a fixed re- 
lationship between cluster addresses and 
physical addresses such that a few sectors 
on the good track have to go unused be- 
cause the whole cluster must be marked 
bad? This would mean that CHKDSK 
would show 10240 bytes in bad sectors for 
one bad track. Or can FORMAT make use 
all of the good sectors, even if this means 
that one cluster would contain noncontigu- 
ous sectors before and after the bad track? 


| —Robert J. Sandler; New Milford, New 
| Jersey 


The BIOS disk services use three coordi- 
nates to determine the location of a physi- 
cal disk sector: head (side), cylinder 
(track), and sector. DOS, on the other 
hand, need not be concerned with the 
physical parameters of the disk and uses a 
single coordinate: the logical sector num- 








ber. Logical sector numbers are assigned 
starting with 0 and are translated to physi- 
cal disk coordinates by the BIOS. 

A cluster is simply a group of sectors 
that are treated by DOS as a single unit of 
disk storage space. When the disk parame- 
ters are being calculated by the FDISK 
program, the only allowable cluster sizes 
are integer powers of two. Typical cluster 
sizes would be 2, 4, and 8 sectors. 

For standard hard disks, tracks are cre- 
ated that contain 17 sectors. (RLL disks 
typically use 3] sectors per track and thus 
have greater capacity.) A whole number of 
clusters will not fit onto one track evenly 
but will cross the boundary betwee1: heads 
and/or cylinders. This only becomes sig- 
nificant when a track is marked bad during 
the low-level format. 

Assuming acluster size of 4 sectors is in 
use, a single track will hold all or part of 5 
clusters. The layout of the clusters on the 


track isn’t important. Four different ar- | 


rangements are possible and can be illus- 


| trated as follows: 


AAAABBBBCCCCDDDDE 
AAABBBBCCCCDDDDEE 
AABBBBCCCCDDDDEEE 
ABBBBCCCCDDDDEEEE 


where each letter represents a sector be- 
longing to a particular cluster. 

If a track is marked bad during the low- 
level format, DOS will mark all S’clusters 
that would have used that track as unus- 
able. This will even lock out the portions 
of clusters that fall on good tracks. Thus, a 
single bad track will cause 5 clusters to be 
marked as bad, locking out 10240 bytes. 
On my hard disk, for example, with four 
bad tracks, CHKDSK reports 40960 bytes 
in bad sectors. 





Ask the PC Tutor 


The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We're sorry, but we cannot answer ques- 
tions personally. 
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(Bedford Software) 


*The Perfect System for your 
Growing Business.” 
BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
that includes General Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 
as an independent software package...or 
combine modules to form your completely 





coordinated accounting package. 

BEDFDRD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
{even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFDRD ACCDUNTING SYSTEM was judged to be PC Magazine's 
Editor's Choice in a review of 59 accounting packages conducted by Price 
Waterhouse. “This is truly a (complete accounting) system. Bedford's six mod- 
ules...are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap—-even for non-accountants.” 

BEDFDRD ACCOUNTING...IBM VERSION. 
BEDFORD ACCOUNTING... MACINTOSH VERSION... 
Also available: 

Peachtree Complete Accounting ..........$159 Dac Easy Accounting .........$ 79 


LANDLORD/LANDMASTER 


(Systems Plus) 


“A Complete Property Management System — 
Easy to Use with Outstanding Flexibility.” 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 
$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry =~ 
accounting system to the package for general a 
ledger, accounts receivable and accounts payable... $1250. 


FORMWORX (Formworx) 


“Create Any Business Form Instantly” 

“The best package we've seen for generating 
forms”... Compaq Magazine... “faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORX lets you create any form in- 
stantly. Using FORMWORX'S advanced drawing 
tools, you can draw vertical and horizontal 

lines, boxes with dots, dashes or solid lines of 
various widths...add heading and text using a 
variety of type sizes and styles...and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 
FORMWORX WITH FILL AND FILE makes FDRM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it, per- 
form automatic mathematics and recalculations on your 
form...and, if you use dBASE, it's totally compatible. 


FORMWORK.......ncsee.0 $99.95 FORMWORX WITH FILL & FILE ....... $149.98 


FORMKITS (70 or more professionally designed templates/package) 

Business Forms .....cccsseee $39.95 Personnel Forms ......... 0.00 
Time Management Forms $39.95 Project Management Form: 
$39.95 Graphics & Charts 


















- $39.95 
. $39.95 
. $39.98 

















READY TO RUN ACCOUNTING incor: 





“The Full- Featured Accounting System that Runs Under 1-2-3." 
Acompletely integrated. full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger ... $69.95 Payroll........... 
Accounts Receivable . $49.95 Accounts Payable. 
Inventory Control/Order Entry ..... 
Complete System (ail S modules). 








-- $69.95 





MICROBIZ RETAIL STORE/CASH 
REGISTER CONTROL icrosic corporation 


The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers. keep track of your inventory, commissions, lock up prices. print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and Its cash flow. It's time to 
COMPULELIZE ........ccersenssscoents can fren eae reen orton aronreeraaecrvereoren all for $398. 

Optional add-ons to your Retail Store Software System...a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 
Auto Repair Shops and other vertical markets. 


Retail Store/Computer Cash Video/Liquor Store Management.. $795 
Register Software .......... +2 $399 Beauty Salon Accounting ........... $795 

Bar Code Reader for Above .... $595 The Auto Repair Shop 

Cash Drawer for Above we $495 — Controller ......c.ccseccssencseseeeeerses $795 


TIMESLIPS Il 


(North Edge Software) 
“The Professional Time and 
Billing System for Anyone Who 
Must Bill for Time and Service... 
used by more accountants, lawyers. 
doctors, consultants and other profes- 
sionals than any other billing system.” 
It's unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market...and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD'S best ratings ever (9.3). 
TIMESLIPS is memory resident, offers a pop-up “stopwatch” to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford. Peachtree and DAC. You may even export data to 
Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS III. 


TIMESLIPS Il (for hard disk drive systems) 

TIMESLIPS (for floppy systems) ........0ecoeees $ 97.00 

TAL (link TIMESLIPS II] to other accounting programs)... $ 79.95 
We are the experts in accounting software. Choose from over 100 accounting 


packoges, ond vertical market packages. Call for great values on DAC EASY, 
PEACHTREE and more than 100 other business, accounting and vertical morket 















. $114.00 











packoges, 

Please call or write for our FREE 48 page full color catolog contoining more 
than 100,000 hordwore and software items ready to be shipped. All prices and 
specifications are subject to chonge. Delivery subject to availability. 

Add $6 for shipping of the first item ($3 for each additional item). 
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Intelligent Micro Systems 
1633 Babcock, Suite 424 
San Antonio, Texas 78229 

















1/0 Boards 

For AT": senal and 
parallel ports . . 
For PC/XT™: serial, 
parallel, & game ports$65 


$59 








—_— 





Are > 
OPE a. 2 
thd Diskette Drives 
i. | 360KB or 1.2MB diskette 
‘ae | “ae toenhance your 
system. 
CHOKE. $99 
1.2MB $109 
Multifunction 
Cards ae 
For AT: OKB expandable ‘ 
to 1.5MB, serial and Math Coprocessors 
parallet ports ..... $110 §9257-8 math 
ForPC/XT: 384KB; senal, coprocessor... $269 
parallel, game ports; and 9997-10 math 
dock/calendar with coprocessor. . $329 
battery backup $199 a 
¢ 
¢e 
Mice 
Logitech® Serial Mouse: 
programmable, three 
1200 Baud buttons ... $79 
Internal Modem Microsoft® Bus Mouse. 
With communications mechanical mouse 
| liane - ..... .. $69 includes bus interface $119 








Before this election, TW. ‘Dillo never thought of himself 


1 





Harvard™ 
Graphics by 
Software 


Publishing 
The favorite son 
for any business 
campaign, distin- 
guishes your 
publications and 
presentations 
with noteworthy 
graphics 


$279 





/ 


as much of a polttical animal, “Kissing armadillo babes 
was not quite my style,” TW. was quoted as saying at a 
recent press conference. “! was much more mterested 
in outfitting offices with speedy IMS computers than 


1 was in ninning for one.” 


“Yep, good computers at good pnices,” TW. recounts. 
“Its not surprising that there was such a ground swell 
of popular support.” So the people spoke and TW. 
stepped forward to lead the IMS ticket with a platform 


featuring the best megahertz to dollar ratio of any of the 


presidential candidates. 


As TW. enters the polls, he flashes reporters a confident 


smile. “Do your civic duty and vote,” he tells the view- 
ing audience. “Of course, if you want to vote for TW., 
you can always stand up and be counted by buying an 


IMS AT-compatible” 


INTELLIGENT BUYERS shop for superior products and superior 
value. All of our products come with a one-year limited warranty, 



















-IMS-286/12MHz 









one year of technical phone support, and a 


guarantee (does not include freight). We do not charge you for 
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“Remember, when the RAM chips are down, count on IMS to protect your economuc freedom with affordable IMS computers!” 


Base System es 


© 80286 processor running, © 200-watt power supply 
at 12MHz, zero wait states, * Enhanced, 101-key keyboard 
switch-selectable to 6MHz ° Illustrated installation and 
* IMB RAM operations manual 
© 1.2MB diskette drive * Clock/calendar with battery 
* Dual diskette drive! backup 
fixed disk controller 


Base System with Monographie Card and Monitor........... $1275 
© With S0Mi5 Swapp (Samay 
© With 70MB MinuScribe (28ms) . $1925 

Upgrade to EGA by adding $350 to monographics system prices! 


IMS-286/10MH | 
ee nL = et 


© 80286 processor running at 
10MHz, switch-selectable to 
6MHz 

« 512KB RAM 

© 1.2MB diskette drive 

* Dual diskette drive! 
fixed disk controller 

Base System with Monographic Card and Monitor 
© With 40MB Seagate (28ms) 
® With 70MB MiniScribe (28ms) 

Upgrade to EGA by adding $350 to monographics system prices! 


eee egos 


© Diskette drive controller 

© 150-watt power supply 

* Enhanced, 101-key keyboard 

© flustrated installation and 
operations manual 





© 200-watt power supply 

© Enhanced, 101-key keyboard 

© Illustrated installation and 
operations manual 

* Clock/calendar with battery 
backup 














© 8088 processor running at 
10MHz, switchable to 
4.77MHz. 

© 640KB RAM 

© 360KB diskette drive 









Base System with Monographic Card and Monitor 
With 20MB MiniScribe (65ms) 
© With 40MB MiniScribe (61ms). .................0...005 $1095 

Upgrade to EGA by adding $350 to monographics system prices! 









Artwork by Todd Winters 


To Order 
Call Toll-Free: 


800-777-7757 


Mon.-Fri. 8am-9pm CST 


money-back 


UPS ground shipping within the continental United States, or 
for buying with your credit card. Intelligent Micro Systems is 
The Intelligent Choice. 

Prices subject to change. Software is non-refundable. TX, AZ, KS, CO, and MO 
residents, please add appropniate local sales tax. Do not include shipping charges 


when calculating sales tax. C7acy e392 ON READER SERVICE CARD 


Sat. 9am-5pm CST 


For Customer Support: 


800-288-2123 
Mon.-Fri. 8am-7pm CST 
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Introducing 


Put more computing power with DEC™ connections on your 
desktop. Integrate the power of VAX/VMS™ and UNIX® systems 
with popular MS-DOS® applications. With NETmate —Datamedia’s 
new family of 386"-based desktop workstations. 

NETmate has more of what it takes to help you keep your competi- 
tive edge. More security with diskless operation. More processing 
power, More access to PC applications, shared files, and peripherals. 
More flexible integration with VAX systems. 

Vith NETmate’s sleek, ergonomic design and seamless integra- 
tion, you can take advantage of Digital’s PCSA)" NetWare? NFS;" 
PC LAN, and 3+'™ And count on more flexible choices such as 
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: 
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NETmate: 


VT340™ graphics or Tek 4208 emulation, color or monochrome 
monitors, and DEC: or PS/2°-style keyboards. 

Plus, features that make our price/performance story even 
more attractive. Innovative CARDfiles to personalize start-up and 
security. A Power Meter’ rating of 4.6 MIPS. Integrated VGA color 
graphics. Simultaneous terminal sessions. Cut and paste. And DEC 
printer support. 

But don’t just take our word 
for it. Make your DEC connec- 
tions by calling Datamedia at 


DATAMEDIA CORPORATIO! 
1-800-DMC-INFO. * 


The Positive Response” 


NETmate 's a trademark of Datamedia Corporation. DEC, VAX, VMS, PCSA, and VT340 are trademarks of Digital Equipment Corporation. UNIX is a registered trade 


mark of AT&T MS-DOS 1s a registered trademark of Microsoft Corporation. 386 Is a trademark of Intel Corporation. NetWare is a registered trademark of Noveli, Inc. 
NFS isa trademark of Sun Microsystems, inc. 3+ is a brademark of 3Com Corporation. PS/2 tsa registered trademark of 1BM Corporation. 


Power Meter is a trademark of The Database Group, Inc. 


44 Trafalgar Square, Nashua, NH 03063 
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® FRANK J. DERFLER, JR. 


PRODUCTIVITY 


CONNECTIVITY 


CLINIC 





Manipulating environment variables in DOS 3.3; avoiding micro-to-mainframe file transfer 
failure; preventing unwanted keystrokes from jamming a network. 





Prevent unwanted keystrokes from 
jamming your network 


In your May 31, 1988, Connectivity Clin- 
ic, David H. Lipman offered a way to sup- 
press the Ctrl-PrtSc function. 

This is often an important problem. 
When we designed an exhibit for the gen- 
eral public, it was vital to inhibit Ctrl-Alt- 
Del, Ctrl-Break, Ctrl-PnSc, Shift-PrtSc, 
and several other key combinations with 
which people could cause us grief. We 
worked hard to find a bulletproof method 
and succeeded pretty well, but we never 
did find a way to guard against someone 
who simply raked his or her hands across 
the keyboard repeatedly, overwhelming 
the computer with keystrokes. 

Mr. Lipman’s solution is both too sim- 
ple and too complex. It’s too complex be- 
cause creating an assembly language pro- 
gram isn’t something everybody knows 
how todo. The whole job, at least as he has 
described it, can be done more simply by a 
single line inan AUTOEXEC.BAT file. 

His solution is also too simple in that it 


causes some unnecessary ugliness on the | 


screen or else may actually cause disaster! 

His method for dealing with the prob- 
lem causes DOS to attempt to interpret and 
execute his ‘error message.” If the first 
word is not a valid filename or command, 
it will, as he notes, cause the message 
‘*Bad command or filename.”’ But if the 
first word should happen to be that of an 
executable or batch file in the current di- 
rectory or in the path, COMMAND.COM 
will in fact load it and allow it to run, De- 


} 





pending on what that program does, this 
could be disastrous. 

Asimple modification of the string sent 
to ANSI.SYS will eliminate this potential 
problem. Put the string 


ECHO 


in the AUTOEXEC.BAT file of the PC or 
workstation that needs protection. Al- 
though this string shows the escape charac- 
ter as ESC, it should be an actual escape 
character (ASCII value = 27). You cando 
this by editing the AUTOEXEC. BAT file 
using EDLIN, PC-Write, WordStar, or 
any other editor that allows insertion of 
control characters. Itcannot be done, how- 
ever, using the simple DOS command 
COPY CON. 

In addition to the difference between 
using straight ASCII code in AUTOEX- 
EC.BAT and creating, loading, and run- 
ning a program, this string makes two 
more alterations to Mr. Lipman’s solution. 
First, I added one or more spaces at the end 
of the message for clarity; second, I added 
the ASCII code for an escape character be- 
fore the carriage retumn. 

When this line is encountered in the ex- 
ecution of the AUTOEXEC.BAT file, it 
will cause the Ctrl-PriSc key combination 
to be redefined to the error message fol- 
lowed by a space and then an escape char- 
acter. However, this will only be true if 
you install ANSI.SYS in CONFIG.SYS. 

The effect of this is that when the key 
combination in question is pressed at the 
DOS prompt, the error message will ap- 
pear on the screen followed by a blank line 
and then a new DOS prompt. 


ESc(@;114;"Your messsge “;27;13p 





| 


The reason for this is that the escape 
character is interpreted by COMMAND 
.COM as a signal to ignore all the preced- 
ing characters on that line. COMMAND 
.COM lets us know that it has done so by 
putting the backslash character on that line 
and jumping to the start of the next line. 
The final carriage return in the error mes- 
sage ends the current command (now a 
null string) and causes COMMAND 
.COM to issue a new prompt.—John M. 
Goodman; Westminster, California 


Sometimes it’s important to disable Shift- 
PrtSc on a network to prevent lockups or 
unwanted printer activity. This tip works 
well on several different clones running 
different OEM versions of MS-DOS. But 
remember to load ANSI.SYS in the CON- 
FIG.SYS file. 





A simple fix avoids the most 
frequent cause of PC-to-mainframe 
file transfer failure 


¢ are gearing up to mun a series of LAN 
gateway tests for an upcoming article in 
the features section of PC Magazine. 
There are nearly two dozen companies in- 
volved in the tests. A couple of them have 
told us about a problem that is easy to 
avoid but that trips up many people at- 
tempting micro-to-mainframe file trans- 
ers. 
I asked Steve Balogh, a technical sup- 
port specialist at ITI in Scottsdale, Arizo- 
fa, to write upa description of the problem 
and its solution. While ITI specializes in 
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The most frequent cause of file transfer 
failure is improper setting of the ‘*File 
Transfer Aid”’ bit on the IBM 3174 com- 
munications controller. This problem frus- 
trates many people because the file transfer 


LAN gateway products, Steve says this is 
a potential problem not only for users 
transferring files from PCs to mainframes, 
but also for people using 3270 terminal 
emulation on standalone PCs too. 





BUY ONE. GET 24 FREE. 


Buy all of these car- 
tridges separately 
and you would spend 
over $5500. The “25 


Buy the only car- 
tridge you need for 
every application. Full 
support included for 


Cartridges in One!” the new high- 

has fonts for your performance word 

LaserJet Series II processing packages. 

printer. Excellent for use with 
A single cartridge WordPerfect 4.2 and 

with 103 fonts 5.0, and WordStar, 


Word, MultiMate, 

Lotus 1-2-3 and Samna. 
Call Pacific Data 

Products NOW for a 

dealer near you. 


| and symbol sets, 13 

| typefaces, and 11 
sizes of type for 
about the cost of one 
cartridge. 


PACIFIC 


DATA PRODLCTS 








6404 Nancy Ridge Drive - San Diego. CA 92121 
io (619) 552-0880 - Fax (619) 552-0889 - Telax 9102507881 PAC DATA 
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package will start initializing the host sys- 
tem and then stop the procedure for no ap- 
parent reason. 

Often, if the file transfer package al- 
lows you to hotkey back to the host ses- 
sion, you can ‘‘step’’ the file transfer 
through by hitting any key on the key- 
board 


Option number 125 on the IBM 3174 
Miscellaneous Features Options table en- 
ables the file transfer aid feature. You can 
check to see if the option is set by using the 
following procedure: 

Depress the TEST key on the 3278 em- 
ulator 

Hit ENTER 

Type 2 and ENTER 

Type 2 and ENTER 

Look for the ASCII character 125 fol- 
lowed by a string of zeros and ones on 
the screen. If you can’t see it, depress 
PF8 to page forward. 

m@ Depress TEST to exit 

IBM added this option for terminal em- 
ulators using a file transfer method, such 
as their own SEND/RECEIVE, that 
doesn’t follow the usual controller-to-de- 
vice procedures. Although the usual pro- 
cedures are terrific for handling individual 
keystrokes (3270 scan codes, for exam- 
ple), they are inefficient for large data 
streams. The file transfer aid, on the other 
hand, lets the file transfer program write to 
the 3270 device control buffer. This proce- 
dure does work well, but only if you have 
chosen the correct option on the IBM 3174 
Miscellaneous Features Option table. 
—Siteve Balogh 





Productivity Tip 


Many network administrators save money 
on software purchases by buying a few 
copies of a single-user program and then 
allowing people to ‘‘check’’ them out of 
the server on a first-come first-served basis 
—as they would check out books from 
their local library. 

LAN Shell, from LAN Systems, is one 
of the best products | have seen to regulate 
and limit the simultaneous use of a pro- 
gram to whatever is legal for you. For 
more information contact LAN Systems, 
599 Broadway, New York, NY 10012; 
telephone (212) 431-8484. 
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HOW TO SUCCESSFULLY BUY 
THROUGH MAIL ORDER 
AND PROTECT YOUR RIGHTS 








Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 


ous state laws. These 


guide- 


lines are published as a service 
to you. Remember, the many 
vendors advertising in 

PC Magazine are eager to 





serve your needs. 

a eee) (eee cee) 
FIC rules say: shipping date promised or 
1. The Seller must ng required. A prompt refund 
your order within 30days | must be made whenan 

of receiving it, unlessthe —_ order is cancelled. 
advertisement clearly 4. Even if you've con- 
states it'll take longer. sented toan indefinite 


2. Ifit appears that your 
order alaot be ap d 
when promised, the Seller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 
delay. 

3. The Seller’s notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
you don’t respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either ship 
or cancel your order within 
30 days after the original 


delay, you retain the right 
tocancel the order at any 
time before the item has 
been shipped. 
5. lf you choose to cancel 
an order, that has been 

aid for by check or mon 
order, the Seller must mai 

u a refund within seven 

usiness days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle Satay saa of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 
6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 








TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don't send cash, you will 
have no record of payment if 
a problem arises, and; 

Keepa copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
rd name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 


When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check ora copy of the money 
order, and any written confir- 
mation sent by the Seller. 


Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller's return 

licy? 

What is the Seller's refund 

licy? 

With whom should you 
correspond if there is a 
problem? 


IF YOU HAVE PROBLEMS: 
1. If you have not received 
your order as promised or if 
the item is defective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 

copy of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 
3. if you think the merchan- 
dise is defective, reread your 
product instructions and 
your warranty carefully to be 
sure you don’t expect features 
or performance the product 
isn’t designed to give. Then 
contact the Seller for instruc- 
tions. Don’t return it to the 
Seller until you have been 
instructed to do so. 

4, When returning merchan- 
dise make sure you keep the 
shipper’s receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency inthe 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 
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You can safely manipulate 
environment variables in DOS 3.3 


In the March 15, 1988, Connectivity Clin- 
ic, you explained how to use the com- 
mands COMMAND (C filename and 
CALL filename in DOS 3.3 to call other 
batch files as subroutines. This may have 
limited the options of some of your read- 
ers. You stated that ‘“‘batch files called as 
subroutines may read the environment 
strings but should not set or change any of 
the strings,” because the changes would 
be made to a second copy of the environ- 
ment that is loaded with the secondary 
copy of COMMAND.COM. 

While this is accurate when using the 
COMMAND /C method of calling a batch 
file subroutine, the CALL filename batch 
file command does not load a secondary 
copy of COMMAND.COM, and the envi- 
ronment variables may be safely manipu- 
lated in the CALLed batch file. I have 
found this and other features of DOS 3.3 
extremely useful, especially in a LAN en- 
vironment, and would strongly encourage 
any other LAN manager to consider 
changing over to DOS 3.3.—Jack Moiz; 
Fairview Park, Ohio 


Our earlier advice did relate to the COM- 
MAND (C technique used before DOS 
3.3, but the distinction is valuable. We 
agree that DOS 3.3 is the way to go and, 
indeed, the latest versions of several LAN 
operating systems require it. 





Productivity Tip 


FASTOPEN is a DOS 3.3 command used 
by a few LAN operating systems, specifi- 
cally IBM’s PC LAN, to improve perfor- 
mance. The FASTOPEN command 
causes DOS to cache filenames for faster 
response. Users of DOS-based operating 
systems (10-NET, Network-OS, ViaNet, 
etc.) will benefit from including FASTO- 
PEN in their server's AUTOEXEC file. 





Network Your Questions 


Connectivity Clinic gives you practical so- 
lutions to networking problems of all 


PRODUCTIVITY 


types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 

Mail your contributions to Connectivity 


We all must pay taxes... 
. - -even Melissa. 


So she gave her dad Tax Shop EY) ™. melissa chose Tex Shop 
1040 because its a comprehensive income tax retum preparation software 
package that is fast, accurate, and easy to use. Tax Shop uses scrollable input 
screens that resemble actual tax forms to give it the speed demanded by tax pro- 
fessionals like her dad. It supports; 4 print options (including laser); most states; 
and over 30 forms and schedules, including Form 8615 for Melissa. 


Special Features: Tax Shop 1040 also contains its own Calculator, Notepad, 
Loan Amortization module, Tax Planner, and other features not found in most tax 


No Locks or Limits: Tax Shop 1040 is not copy protected and does not limit 
the number of tax returns that may be prepared. 
And Melissa was able to use her dad's credit card to order. 





~~ 


Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NECTIVITY CLINIC). 


Call: 407/351-0966 


MastorCard and Visa accepted 
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HOURS: 4 and American Express 
7 AM to 7 PM Monday-Friday Accepted. 
8 AM to 2 PM Saturday a 
Call on Sunday m= @ 
iBM-NOVELL 1% Consultant 
Network Support and Reseller 
$85/Hour 
1-800-634-8215 
iBM PSi2 
Mode! 30-286 20 Mb Disk . 
Model 30-20 Mb Disk ....... 
Model 50--20 Mb Disk ....... 
Model 50-30 Mb Disk ....... 
Model 50-60 Mb Disk ....... $3120 cy ee P5XL 290/100 cps .......... $829 
Model 60—44 Mb Disk ....... $3100 M0A POXL 400/140 cps ......... 
te he Sbanpéc $175 C800 (CGA)... IBM 
‘0-120 Mo Disk ...... C722 (EGA Quietwriter Ill....... eee. 
Model 80—44 Mb Dak... $8250 | pay aed 
Model 80—70 Mb Disk Inceton " 2 boca 
ON ESYNG 53.000 5:.. nccve anes Proprinter X24... 
NEC Proprinter I XL 
MultiSync GS Proprintes XL 24 .........06. $709 
MultiSync Pius Proprinter {lt Ml eens ceeres $645 
MultiSync 2................ Toshiba 
MultiSync XL... 2... $Call 921 SA. 216/72 cps 
NETWORK he ea 341 SA. 216/72 cps ... 
'BM £0 2550 || 
IBM Adaptes Card DFX 000 .. 
IBM wk Expander .. ied 
PC Lan Program .... . ae, 
Token Ring ............... ke 
Novell Ka tian ane eteae 
Arc Net PC110 Lanboard .....$195 | pangsonte 
Arc Net Active Hub.......... bl KX 1080 1 144/28 cps........ $155 | Hayes 2400 Ext ........ 
Novell 286 V2.11 .......... $1656 KX 1091 1 192/38 cps........ $193 | Hayes 2400B wiSCll..... 
Novell SFT Netware Lvil 2.11 . $2725 KX 1092 | 240/48 cps $320 Everex 1200 wiSW...... 
Novell Trained & Authorized KX 1592 180/38 cps Everex 2400 Int ........ 
Sales and Support KX 1595 240051 cps . .. Everex 2400 Ext sss ss sss 
SOFTWARE IOS 17 ops LO 
COMPAQ DOS 3.31 KX 3151 7) i La . ‘ i MAULTIFUNCTION CARDS 
Ce ena KX 4450. 11 PPM Everex MagicCard OK ......... 
Tee Oe aang Laser Printer ............ pl ae ah eae 
Lotus 1:23 V 2.01 513%" .$292299 | Hewlett-Packard a 512K .. 
Microsoft Excel............... $290 on Jet ee Sen ariicerers AST Advantage wi28K ...... 
Multimate Advantage 2. .$199 | Desklet 0... ee AST Rampage wi256K ......... 
CIRCLE 295 ON READER SERVICE CARD et ye aa on Pee Sal 
IRMA Board .............008- 
Call Toll Free... AST 5251/11 Enhanced ........ $575 
oa Logitech Series/2 (C7 Serial ... $69/72 
IBM 5250 Emulation for PS/2 thru 
in Miinols Call. COMPAG Tha Merny 388/00 Br 
wy, COMPAQ 4Mb Memory 386/20 . . $Calt 
SALES AND QUOTES Stock orders placed by 3:00 
(Outside Itlinols) COT shipped same day. 
1-800-634-8215. Prices subject to availability 
SHIPPING AND and change without notice. 
TECHNICAL SERVICE Prices reflect 3% cash 
1-312-654-4170. discount. 
Allow 10 days for personal 
FAX 1-312-325-4969 checks to clear. 
Wire transfer payments 
© Corporate and volume pur- accepted. 
chases Invited. Call Dick. « Minimum $5.00 shipping/ 
Lease handling charge. 
8513 12” Color b ge ga  Retums subject to restocking 
8514 16" Color ¢ 24 hour burn In on all CPUs. charge. 






































PC Magazines Direct Marketing 
4 For PC Products 
Connection staservices 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 













Designer Carry Case for Laptops: extra pockets 
tor portable printar, battary pack, pocket modem, manuals & 
software atc Comes with handla and shoulder strap For NEC 
EL & HD and all Toshiba Laptops Specily model 


Ont 149 


With any Laptop 


130 


TOUCH BASE sysiams World Port Pockat Modems Both 1200 & 
2400 use own battary Opersta on Bell snd CCITT standards 2400 
includes AC Adaptar snd Carbon Copy PLUS comm sw Comes with 25 
pin Jemala connector For Toshiba adaptar cabla, add 20 


1200/2400 159/259 


____ SYSTEMS 


Wiih sny Lsptop 1200/2400 


% DICONIX 150 porsieiwis' coos . 


180/250 


329 
PRINTERS 





With Purchsse 
of Any Lsptop 


WonUnder: single Card Expansion slot for Toshiba Laptops. Sup- 
ports most Toshiba compatible cards af 10" or lees such as LAN and 
EGA cards lf all you need is one expansion stot, this is your low coat 
alternative to expansion chasis Specity T1100 + , T1200 or T3100/T5100 


Only 299 


With any Laptop 270 


NOVATION Parrot 1200 Externat modem: World's smailest (size of 
an audio casselte}) external modem Does not require any batteries, AC 
or ine power Inctudes comm sofiware Comes with 25 pin temate can- 
nector For Toshiba adapter cable. add 20 


Only 128 


299 * NEC P2200 


With any Laptop 120 


329 * 





MONITORS 


FAX MACHINES/BOARDS 








NEC MulttSpeed EL 
MuttSpeed EL 1 1429 
MultiSpeed HD w/20 MB 2239 
Battary Pack-Specity EL or HD 39 
Carry Case EL/HD 99 
Floppy 5 25” Ext 360K tor HD 339 
NEC Modem 1200/2400 tnt 269/339 
TOSHIBA LAPTOPS 
T1000 w/out Carry Case 
T1000 w/Carry Case 
T1000 w/Casa & 768K Card 
T1200F . 2 tloppy w/oul CC 
T1200F B. Backit w/out CC 
T1200H, 20MB w/out CC 
TI200HB, Backlit w/out CC 
73120 w/out Carry Casa 
T3200 w/out Carry Case 
T5100 w/out Carry Casa 
ACCESSORIES tor Toshiba LapTops 
With Laptop Usa Sacond Price 
AC Adaptar T1000/1100+ , 75/80 
AC Adapter T1200 99/80 
Auto Adapter T1000/1100+ 65/50 
Battary Charger’ T1200 239/210 
Battary Pack. T1200 65/70 
Carry Casa lor T1000 of T1200 
Carry Case lor T3120 
Carry Casa tor T3200 or T5100 
Designer Carry Case w/ pockets tor SW, 
manuals. portabla printar atc 
Specity modal 149/130 
Expansion Chasis w/intarface tor 
1100 4/1200 or 3100/5100 899/929 
WonUnder Expansion slot lor 1100+, 
1200 or 3100/5100 299/270 
Floppy 5.25” Ext 360k 339/330 
Mamory 768k T1000 299/290 
Mamory 384k 71100+ 359/340 
Memory 1MB_ 1T1200/T3100 599/570 
Memory 2MB 13100 889/840 
Mamory 3MB 73200 1239/1200 
Mamory 2MB- T5100 1049/1020 
Modsm 1200 Int T1000 319/300 
Modam 1200 No Stot T1200 290 
When instailed 350 
Modams: 11100 + /1200/3120/5100 
Toshiba 1200 Int 299/280 
Megahartz 1200 Int w/sw 189/159 
Megahertz 2400 Int w/sw 279/259 
Prometheus 1200 Int w/sw 149/139 
Promathaus 2400 Int w/sw 329/300 
Adap' odam 2400 Int 329/300 
Novation Parrot 1200 Ext 129/120 
World Port 1200 Ext 159/150 
2400 Exl w/AC Adapter 259/250 
Toshiba cable tor Ext Modems 20 
Numaric Keypad 11000/1200 99/90 
Numaric Kaypad 13100/3120 99/90 
Brooktyn Bridge 99/90 
Battary Watch by Traveiing sw 39 
Desk Link by Travaling sw = 129/120 
Laplink Plus by Travaling sw 109/100 


* TOSHIBA T1000 


1199 


* PREPAID BY CHECK ONLY « 
« POSTMARKED BY NOVEMBER 20, 1886 * 


TOSHISA 32161 /341SL 

T1000 w/out Carry Case 

T1000 w/ Toshiba Carry Caso 
11000 w/ Designer Carry Case 
T1000 w/ Toshiba CC 8 768K Card 
T1000 w/Designer CC 8 768K Card 
T1200F w/ Toshiba Carry Case 
TIZOOF w/ Designer Carry Case 
TIZOOFS w/ Toshiba Carry Case 
T1200FB w/ Designer Carry Case 


475/820 
749 
799 
849 

1079 

1128 

1339 

1399 

1539 

1599 


For foreign orders sdd special hsndling chsrge 
‘of $30 per order Air shipmants sdd 10% (Min 
$50) For Prnters & Monitors 30% (Min $150) 
Some ttams may be mora Cradit card ordars: 
add 5% to amount owed 

FAX: 714-891-2364 


359 
439/469 
629/869 

$99 
749 
70/90 
15/20 
879 
1079 
969 


ALPS Allegro 24 pin 

ALO 200 Color 18/24 pin 

ALO 300 Color 18/24 pin 

ALO 224E Color 

ALO 324E Color 

Bi) Tractor 200/300 

Ribbon ALO Black/ Color 

P2000 w/ Tractor 

P2100 w/ Tractor 

P2400 Color. w/ Tractor 24 pin 

» DICONIX InkJet 150 paralial 
with 3’ or &' cable 
With any Laptop 

NEC P2200 

§200/5300 

Color Kit 5200/5300 

Cut Sht Fdr §200/5300 

* TOSHIBA 321SL 489 « 

* TOSHIBA 341SL 639 « 

KENSINGTON Printer Stand 20 

* With Printar if 0 « 
FREE With Prapaid Printer Ordar 


169/199 


DRIVES & BACKUP 


PLUS HARD CARD: Single Stot 
20/40 MB 499/649 
FUJITSU 5.28" 360K lor PC/XT 89 
FLOPPY 5 25” Ext 360k Specify PS/2 
NEC HD, Toshiba, Zamith 349 
TOSHIBA 3 5” int 1 44MB with 
Univarsal mounting kit 115 
SEAGATE: For PC/XT HALF HT 
PRO PACK 20 MB (ST 225) 265 
PRO PACK 30 MB (ST 238) 285 
Fully Pratasied. PRO PACK includas 
controller, cablas, detailed & illustratad 
manuai Ona yaar warranty 
PC/XT Ming Kil & Filler Plata 10 
FOR AT: 40 MB w/parttioning sw 
SEAGATE ST251 - 40ms 3 
SEAGATE ST 251-1 28 ms 449 
AT Mounting Kit 10 
ARCHIVE: Usas Floppy Cont/DC2000 
40 MB External lor PC/XT 449 
MOUNTAIN: Uses Floppy ConvDC2000 
40 MB internal for AT 379 
DC 2000 Singla/Box ot 5 25/120 
DC8O0 Single / Box ot 5 30/140 


LOGITECH AutoSync wilh EGA Card, 
LogiMousa & Paint Show 649 
MITSUBISHI D Scan 1371 499 
With Tilt & Swivel $15 
Diamond Scan Tilt & Swivat 30 
NEC MultiSync 11-1402 $89 
NEC MultiSync PLUS 879 
SONY 1311CR.13” Trinitron Color 
Remote TV & RGB Monitor 449 
Sony 1311 to IBM Cabla 20 
SONY Multiscan 1303 $29 
SONY Multiscan (302 649 
Sony 1303/2 to IBM Cable 20 
Sony 1303/2 to MAC #1 Cable 30 
TAXAN 770 MultiVision plus $19 
ZENITH ZCM-1490 Flat Scraan 599 
With Zenith Tilt & Swivel 820 
Zanith Tit & Swivel 30 
UNIVERSAL Tit & Swivel .  . 35 


MATH/RAM CHIPS 


84K RAM 120ns Sat ol 9 30 
258K RAM 120ns Sat ot 9 CALL 
8087-3 PC/XT 5 Mhz 115 
8087-2 PC/XT & Mhz 145 
80287-8 AT 6 Mhz 189 
0287-8 AT & Mhz 239 
90287-10 AT 10 Mhz 279 
90387-18 tor 386 Machinas 449 
80387-20 tor 386 Machinas 899 


LAP TOP Modams Saa SYSTEMS 
EVEREX 1200 Int w/BiCom 89 
2400 w BitCom Int/Ext 189/199 
HAYES 1200B Intarnal-No SW = .219 
1200B with SmartCom If 269 
NOVATION Parrot 1200 Ext Size of 
Cassaita Naads no pwr/battery 129 
PROMETHEUS 2400G Ext 179 
TOUCHBASE SYSTEMS 
World Port 1200 Ext 
2400 Ext w/AC Adaptar 
U S ROBOTICS Direct 
1200 Int/Ext 79/99 
2400 Int/Ext 149/179 
ZOOM HC 2400 Int w/ProComm 129 


189 
259 


* FREE DELIVERY x 


* PREPAID ORDERS IN CONTINENTAL USA ONLY « 
Simply mail tha check tor tha axact amount (CA add 8%) as shown hara with your 
ordar We will ship your ordar UPS Ground, FREE of any other charges. I is that 
almpla For 2 Day AIR shipmant, add 2% (Min $10) For Printars & Monitors 5% 
(Min $30) Monay order/Bank check orders shipped immadiataly Personal /Co 


checks delay shipment 2/3 weeks 


NEC MultiSync II-1402...589 
TOSHIBA 321SL/341SL 


* PREPAID BY CHECK ONLY w 
*» POSTMARKED BY NOVEMBER 20, 1988 » 


.769 


T1200H w/ Toahiba Carry Case 
Carry Case 
Carry Caso 
nar Carry Case 
T3120 w/ Toshibs Carry Case 
13120 w/ Designer Carry Casa 
73200 w/ Toshiba Carry Case 
13200 w/ Designer Carry Casa 
T5100 w/ Toshiba Carry Case 
‘T5100 w/ Designer Carry Casa 


por 
2369 
2448 
2939 
2999 
3658 
3699 
4699 
4748 


x SUPER SPECIALS x 


(Credit Card orders ara not considered 


With Any 
Dispisy Card oo « 569 


PLUS Hard Card 40 MB 

HAYES 12006 iniarnal-No SW 
HAYES 12008 wih SmanCom tt 249 
PROMETHEUS 2400G Ex 160 
MOUSE SYSTEMS PC Mouse Bus 99 
LOGITECH HiRaz Bua 80 
LOTUS aymphony 3 5” Ver 12 199 
LOTUS Metro 35" Ver 10 20 
BORLAND Sidekick Specily 525 0r35 29 
PC Paint Plus/Gem Graph 25/40 


630 
199 


POLICY Min order $100 lor COD / Credit Cards Prepard orders Min $50 Prices & avadabthly subject to change 


Shipping charges vary (Min $10) Pnoes reflect discount for advance 


Personal /Co checks delay shipment 


213 weeks Add 2% (Min $5} for COO & Oiscover 3% for MC/ Visa and 5% for Amex & Optima COD requires 
cash of cashver check No showroom or walkin sales Open acct PO min order $1000. call for special pices All 
sales final Retused stwpments sutyect lo 8 20% charge (Min $50) Nol responsible lor compatibility 

* PICKUP HOURS: Mon-Fri: 3 to $ pm. PLEASE CALL FIRST FOR WORKORDER #. 


714-897-2100 


SHARP UX-80 tor Books/Mags 969 
SHARP UX-140/UX-160 9919/1119 
SHARP FO-300 1149 
SHARP FO-420/500 1349/1499 
TOSHIBA 30100/3700 1079/1499 
FAX BOARDS 
PANASONIC FX-688/ 89 Fax Partnar769 
QUADRAM JT Fax Board 299 
JT Fax Portsbla 389 
THE COMPLETE PC Fax Board 349 


DISPLAY CARDS 


With Monitor Use Second Prica 
ATI VIP 299/270 
GENOA SuperEGA HiRas+ 219/190 

SuperVGA HiRes 5200-10 399/370 
PARADISE AutoSwitch 480 199/170 
Paradise VGA Ptus 269/250 
Paradise VGA Protesstonal 449/400 
VIDEO-7 Vega Deluxe 229/290 
Vaga VGA 299/270 
Vaga V-RAM VGA (256k) 549/500 
ZENITH 2-449 279/250 
9 to 15 Pin Connactor-Requirad tor 
soma Monitor/Card combinations 20 
Gem Graph 


KEYBOARD/MOUSE 


KEYTRONIC 101 Keys for IBM PC, XT, 
AT with Function Kays on top row, 
saparata Cursor Control Kaypad and 
Numaric Kaypad With 3 
Kaytronics warranty 
OEM Varsion: Idantical Kayboard w/90 
day warranty Irom us 79 
Kayboard Extansion cable 10 
LOGITECH with Plus software 
PS/2 Mousa 79 
C-7 Serial or Bus 85 
HiRaz Bus @9 
Logitech Publishar 
LogiPaint/LogiCadd 
MICROSOFT Mousa’ Bus or Sar 
Wilh Windows ®8us or Serial 
MOUSE SYSTEMS PC Mouse. 
Bus with PC Paint Plus 


50 
25/50 


119 
148 


119 


REPLACEMENT POWER ase le is 
For PC XT 150 Watts 69 
For AT 200 Watts 89 
DATASHIELO Surge Pro 100 79 
300 Watts Turbo Backup 399 
450 Watts Turbo Backup 469 
625 Watis Turbo ae 569 
SOLIO STATE UPS 3" High 
$S400/SS700 699/629 
KENSINGTON Masterpiece 99 
Ph 109 
109 


. 489/639 


1308 
2199 
340 
400 


NEC MulliSpeed EL I) 

NEC MuilttSpeed HO 

NEC P2200 Par w/Cable 

MITSUBISHI 1371 w/Tin & Swivel 

TAXAN 770 Piua w/Genoa Hires + 

SONY 1311 w/cabia for 1BM 

SONY 1303 w/cable IBM or Apple 

SONY 1302 w/cable ISM or Apple 

ZENITH ZCM 1480 Fial Bcreen wiih 
Zanih Z 443 


For APO/FPO orders, add specisl! hsndiing 
charge $30 per order Shipping charges add 
5% (Min $20) For Printers & Monitors 10% 
(Min $40) Some items msy be more No COD 
ed Credit Card orders. add 5% to amount 





12605 HOOVER STREET, GARDEN GROVE, CA 92641 


PLEASE REFER TO AD # PC 848 





Leprecard Disk Cards for PC & AT Computers ) 


1 Hus tion a ° a bie foi 
PC/XT and compatibles, AT’s and compatibles, as well as the TANDY 1000/A/SX/ 
TX/TL/SL. 

FREE SOFTWARE: TakeTwo, the backup utility PC MAGAZINE named 

Editors Choice in 1986 & 1987, & PC KWIK disk cacheing from Multisoft. 


MODEL 
ORIVE 
SIZE/PERFORMANCE 


LPC 30/40 
ST138R 
32MB 40ms 


LPC 49/28 
ST157R 
49MB 28ms* 


8 BIT PC/XT TYPE 
16 BIT PC/AT TYPE 


* Pretested & formatted 

© Western Digital short slot controller 

* 30 Page installation guide & reference manual 

® Cables, mounting screws, full & half-height face 
plates 

© TakeTwo backup software, PC MAGAZINE 
“Editors Choice” 

© PC-KWIK cache software by Multisoft 

© 1 Year Warranty, 30 Day Money Back Guarantee 

© Optional: 150 watt, UL/FCC approved power 


supply for IBM PC's, $69 TANDY 1000 kits add $20 


* Sends/Receives from any Group 3 Fax 


* Sends ASCii or word processing files 

© Prints on standard dot-matrix or laser 
printers 

° Easy to use Pop-up Menus 


¢ Automated sending during low phone rate 


periods 
© Portable extemal plugs into PC/XT/AT serial 


port, $359 
© PC Magazine Editor’s Choice 
* InfoWorld Product of the Year 


External 
$359 
9600 $559 


provides a Norton St rating of 11.5. 8 slots - = Room for 4 
full and 3 half-height dnves -220 watt power supply - 
Clock/calendar - Senal 

& parallel ports - 

Choice of 1,2 or 

1.44MB floppy 

dave - Genuine 

Western Digital 

combination Hard 

diskMoppy 

controtler - Maxiswitch 

10? key keyboard - 
512K RAM standard 
expandable to 1MB - 
Award BIOS - 1 

year warranty 

- 30 day 

money back 
guarantee. 


$895 


Parallel Ports: 
Monographics Card & 
Monitor 

VGA Card & Monochrome 
Monitor 


EGA Card & EGA 
Monitor 


Orchid VGA Card & 
Multiscan Monitor 


Orchid Designer VGA 


Monitor 


cs 


CIRCLE 184 ON READER SERVICE CARD 


$1095 |i : 


$1595 


Card & NED Muttisync Il 
$1895 


20MB KIT $279 

© Seagate ST225 - 21.4MB/65ms./Half-Height/14.8 watts 
30MB KIT $299 

© Seagate ST238 - 32.7MB/65ms./Half-Height/14.8 watts 
40MB KIT $459 

* Seagate ST251 - 42.8MB/Half-Height/11 watts 

® Preformatted into a pair of 21MB/28ms. partitions 
65MB KIT $549 

© Seagate ST277R - 65.5MB/Half-Height/11 watts 

* Preformatted into a pair of 32MB/28ms. partitions 


AT Disks 


© Seagate Drive with 18M AT rails & cables 
© SpeedStor or OnTrack large drive software 
© Formatted, Partitioned & Tested 

Size Moae! __ Speed 


HH ST251 “40ms 
HH ST251-1 30ms 
HH ST277R 40ms 
FH ST4096 28ms 





MFM 42MB 
ALL 65MB 


Complete Systems with Serial/ 


25248 Townsgate Ad., Dept. P, 
Westiake Village. CA 91361 


To order, or get 
oF our free catalog, call TOLL FREE 

800-722-AT-XT 
Catitornia 
805-373-7847 
FAX 
805-379-9345 

® No extra for Visa/Master/Discover (AMEX add 3%). 

® Prices include UPS surface shipping. 

® Federal Express shipping just $1.50 per pound. 

© 30 Day money back guarantee 

© Corporate & institutional PO's accepled. 

© Cait for our FREE catalog. 





flctington Computer Products gives you the 
best prices on IBMPCs. ..and Compag too! 


IBM PERSONAL SYSTEM II COMPAQ 286 COMPAQ 386 


Model 30, 20 MB, w/Monitor .$1899 DESKTOP — 1 Drive Model 386S (16 MHZ) 
Model 50, 20 MB, w/Monitor . ..$2749 640K, 40 MB, Monitor Model 386S w/40 MB (16 MHZ)$3795 
Model 50Z, 30 MB, w/Monitor ... $2999 PORTABLE I! MOD. IV — Model w/60 MB-20 MHZ 


Model 60, w/44 MB and Monitor ...$3495 URI Naas Model w/130 MB-20 MHZ .... 


Model 60, w/70 MB and Monitor Fea ae Model w/300 MB-20 MHZ ..... 
Model 80, w/44 MB and Monitor w/40 MB Model w/110 MB-25 MHZ ....$7399 


Model 80, w/70 MB and Monitor COMPAQ PORT. 386 
Model 80, w/115 MB and Monitor COMPAQ DESK PRO Q 

w/Color Monitor add $250 1 Drive. 640K. 20 MB 
IBM XT & AT.... Call for Custom Configurations Green or Amber Monitor $1695 














PRINTERS 


EPSON 
LX 800 .... $189 LQ500.... $299 
OFX 5000. $1349 LQ 850.... $519 
FX 850 .... $339 LQ 1050... $719 
FX 1050 ... $479 LQ950.... $589 
EX'800 .... $429 LQ 2550... $919 


AST PREMIUM 286 


10 MHZ, 512K, 1 floppy, 40 MB, serial and parallel ports, monochrome graphics 
adaptor, monochrome monitor. $2099 




































































MULTIFUNCTION SOFTWARE OKIDATA 
BOARDS D Base Il Plus . .. $379 ML 320.... $339 ML321.... $469 
Framework .......... .... $399 ML 390 .... $469 ML 391.... $639 
E Magicard 384K . ... $199 
tout era mo IBM Displaywrite IV............ $299 393....$929 
AST Rampage PC w/64K....... $239 Nees Wey fies Oo ag 
AST Rampage AT w/512K...... $389 A teed wera one y: mtr 321 S/L/341 S/L.......... $489/$609 
Orchid Tiny Turbo............. $279 ISLESONU VOLO 27 9219 ARMM) (251 SX ss ceed cece 
Intel Above Board PC.......... $239 Multimate Adv. II. -- $259 
Intel Above Board 286 ......... $369 R Base for DOS .. +. $439 
Intel Above Board PSII......... $269 Smartcom........ +. $59 P5200 ..... $539 =P5300..... $699 
Irma Board ..........0cseece ees $695 Symphony ........ .. $429 3550....... $749 POXL..... $1049 
ASTES2512 49) oho. cose costco oon $529 Ventura Desktop Publ. -- $499 PJ PSXL...... $859 P2200..... $349 
AST 5251-11 Plus Enhanced ... $589 Word Perfect 5.0............... $219 






























































Quretwriter Wo... ee eee eee 

CHIPS MODEMS & FAXES Proprinter il....... 
64K Ram Chips............ 9for $25 Hayes 1200/2400... .... $289/$419 BTOpIergR 22 ere 
256K Chips........ .. each $11 Everex 1200/2400.......... $79/$149 Proprinter XL... 
B08 73/2. eee eae $109/$149 Everex 2400 External .......... $249 Proprinter XL24 .. 
80287-6MHZ .. bewhi sis ae $159 Mouse Systems................. $99 HEWLETT-PACKARD 
80287-8MHZ .................. $239 MICHOSOMti sien csci nev ste eene $109 easerjotiilins ster tes ecec: fare $1699 
80287-10MHZ ...............6- $279 BO QnGCh istiocsiscaess sen waaann $74 1 MG Upgrade ................ $319 
BOS BF <1 Greenies si sites s sae $429 Sharp FO-300 Fax ............ $1219 2 MG Upgrades isaec.aeeies. $599 
BOSB7—20 ete IRIE oes 9.2 os $639 Sharp FO-420 Fax ............ $1339 4 MG Upgrade ............... $1199 
OBST -25 ee eee $659 25NO FON ce et re ae $299 












DRIVES & TAPES 
Ext. 5Y," for PSII .. $239 SEAGATE HARD DISKS 

Toshiba 314" 720K $109 20 MB for XT (ST225). $269 
Toshiba 3%" 1.44. $125 30 MB for XT (ST238). $289 


VIDEO BOARDS 


ATI EGA Wonder .. . $189 
ATI VIP VGA .. $269 
Compaq VGA $449 


MONITORS 


Multisyne ............ .... $579 
Multisyne Plus.............. $889 



















































20 MB Tape ....... $339 40 MB for AT (ST251). $359 Everex EGA Autoswitch.. $139 Multisync XL, 19".......... $2075 
40 MB Tape for AT 40 MB for AT (ST251-1)$479 Everex ZGA..........06. $239 AMDE: 
or Compaq 386.... $459 80 MB for AT......... $599 Hercules Graphics Plus .. $179 310A/410A ............ $129/$149 
NEC MVA 1024 .......... $799 
OMEGA Orchid VGA... sec... $289 PRINCETON 
Erol Box 115," 20 MB Int. w/card ........... $969 Paradise Autoswitch 480 . $169 HX12E ... $449 Ultrasync $519 
ach oan w/card a Paradise VGA ........... $279 SAMSUNG 
WOULD. AT SDE op Mee rst AUS a OC Ut Paradise Professional .... $389 | | Color ...................... 









Vega VRAM VGA ........ $4990 BRNBEGA  oioiie.ccsscisieiess.cicmsisiaereteere 
Vega VGA. sees seeks oe ISYMCrs tee toe ee 








us 
Hard Card 40 MB... $649 


clington a Tom onpens 4 sverees 2° BOO-548-5105 


3 CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


PL 
Hard Card 20 MB.. $529 


snippine 312-228-6333 
TecHMicaL assistance 312-228-1470 


Computer 
D) 3026-E 3, MALM 312-228-0516 
CODUCES . ING. sruNGroN Herons’ iL 000: : ier 


Prices and Availability Subject To Change Wilhout Notice 


Americas choice and Allington Computer 





it's not hard to 
understand why. Care in 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 


Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for immediate 
delivery at very 
competitive prices. 


Epson LQ-500 
- Epson's 24-p:n, dot-matrix technology creates 


true letter quality characters and high-resolution 


graphics 

* Pnnts 180 characters per second (CPS) in draft 
mode, 60 CPS in letter quality (12 CP) 

+ Automatic single sheet loading, standard pull 
tractor and friction feed for versatile paper 
handling 

+ Exclusive SelecType front controt panel offers 


quick, easy setection of popular typestyles, fonts 


and pitch 
+ Two resident, letter quality fonts — Roman and 
Sans Sent 


+ New “shadow” and “outline” print modes for use 


with desktop publishing applications. 





Epson LQ-2550 

© 24-Pin technology creates superior Letter 
Quality characters and high-resolution 
graphics up to 360 dpi 


*The FX-850 prints 2 


Pro cet VES 


Epson FX-850 


‘ Narrow-camage 9-pin, dot-matrix printer 


*SmartPark”™ a unique Epson paper-handling 


innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 


*With a standard push feed tractor and single 


sheet Iriction teed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes 


‘Exclusive SelecType front contiol panel puts 


popular printer features and SmartPark 
operations at your foe tips 

characters per second 
(CPS) :n high-speed draft mode (12 CPI}, 54 
CPS m Near Letter Quality mode (12 CPI). 


Epson LQ-850 


© Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

* Epson's SmartPark ~ 

Exclusive SelecType front contro} panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

© 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

« In dratt mode or Letter Quality mode, the LO-850: 
tuns at a surprisingly quiet 55 dB noise level 


© 7-Color printing capability ts standard 

* Epson's SmartPark ~ 

* Exclusive LCD SelecType front contro panel 
for easy selection of pre-sets, fonts and printer 
functions 

© 133 Characters per second print speed in 
Letter Quality mode (12 CPI) 

© 400 Characters per second pnnt speed in draft 
made (12 CPI) 

* Epson LO ESC/P~ assures software 
compatibility 





Epson FX-1050 


*Wide-carriage 9-pin, dot-matrix printer 

* SmartPark, ’ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

‘With a standard push feed tractor and single 
sheet friction feed. the FX-1050 can handle 
virtually al ry type of paper as well as envelopes 

‘Exclusive SelecType front contro! panel puts 
Popular printer features and SmartPark 
operations at your fingertips 

* The FX-1050 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI), 54 
CPS in Near Letter Quality mode (12 CPI) 





Epson LQ-1050 

© Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

© Epson's SmartPark ~ 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

© 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters, 

* In draft mode or letter quality mode, the LQ-1050 
runs at a surpnsingly quiet 55 dB noise level 

* Exclusive Selec Type front contro! panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 





EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 


CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


800-548-5105 








RECEIVE A 
FREE 
SAAB tole 


SYSTEM 


(82995 VALUE) 


for the Holidays* 


with the purchase of Quality 
Hardware /Software Products. 


See VNS America Corp. advertisements ** 
in this issue or call 


1-800-252-4212 


VNS America Corp. 


Suite 270, 910 Boston Post Road 
Mariboro, Massachusetts 01752 U.S.A. 
In Massachusetts 460-0016 

FAX: 508-481-2218 


Choose Your Hardware 


with the purchase of (2995++ 
of software or 14995++ of 
hardware. 


Standard 386 Features: 

+ 32-bit Intel 80386-16 CPU. 

* IMB of 32-bit RAM on board. 
System expandable to 16MB. 

*8 16 20 MHz Keyboard 
selectable. 

« ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1 1 interleave. 

© 1.2MB High Capacity 
Floppy Drive. 

¢ Super deluxe heavy duty 
tower case with 6 half-height 
drive openings. 

¢ High-resolution 12” Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

¢ 101 Key Enhanced Keyboard, 
Pleasant “Tactile /Click” Feel. 

* 80287 /387 Math- 
Coprocessors optional. 

° Fully compatible with 
virtually all XT/AT and 
386 software. 


Upgrades for your FREE 
386 System: 


¢ VGA Color Upgrade — 
add only $495. 

¢ 20 MHz CPU Upgrade — 
add only $195. 

* Call for all other options 
and upgrades. 


* SCO is a trademark of The Santa Cruz Operation, Inc. * XENIX is a regetered trademark of Micresoft Corporation. " VP/ix is a trademark of INTERACTIVE Systems Corporation 
© PS/2, XT and AT are trademaris of IBM Corporation Prices are subject to change without notice. Cail for complete warranty details. 





Mail Order Electronica - Werkdwide 


rT at=texe) 


Jemeco 
(BM PC/XT/AT FE 
Compatibis 
Motherboards 
* AMI 

included 


JE1001 477/amHz (PCAm. .... $89.95 
JE1002 477/10MHz (PCT)... $109.95, 
JE3005 a/12MHz (An), 


Jameco IBM 
PC/XT/AT 


Compatible xa 
Computer 
Cases “ | a, 


JEIOIS 
Pictured _— 


JE1010 standard POAT Riip-Top Case ar 95 
YE1011 standard Pc/xT Side Case .. $39.95 
JE1014 Baby xt turbo Flip-Top Case $69.95 
JE1018 ji . $69.95 
YE1019 Baby at Fip-Top Case... . $69.95 


Jameco IBM 
PC/XT/AT 
Compatible 
Supplies i 

ppl ‘ 

JE1032 Pictured id 

PC/XT (150 Watt): +5V @ 15A, -5V @0.5A, +12V8 
55A,-12V @0.5A 
AT (200 Watt: +5V @ 20A, ~5V @ 0.5A, +12V 3 5A, 
-12V @05A 
JE1030 stu. sizopc/xt $69-95 $59.95 
JE1031 saby PC/xT. 1,-2.2... $69.95 
JE1032 BabyAT.....0ceeuee $89.95 


Jameco IBM PC/XT/AT 
Compatible Keyboards 


on & 


JE1015 standard AT layout oan . . $59.95 
JE1016 Enhanced layout XT/AN ..»» $69.95 


FS LOGITECH 2 and 3 Button Mice 


for IBM PC/XT/AT 

Ry 
= Utilizes opto- se > 
mechanical technology 
* Includes driver software’ 
« Serial or Bus Card Ver- 
sions available > Fully 
compatible w/ all mouse 
based eppiications 

M8 Pictured 

Ms 2-Button Serial Mouse. . . - $49.95 
C7PLUS z-sunon, seriat Mouse. « » . $79.95 
BUS 


RAM, V20 & Intel Math Coprocessors 


“4164-150 65 536x1 (150na).. 
°41256-100 =. 262.144x1 (100ne). 
*41256-120 

°41256-150 

UPD70106-5 

‘UPD70108-5 


US. Funds On 


Shi 4 or, 1.50 | 
Shipping AA plus $ Insurance 


California Residents: 
Add 6%, 6%% or 7% 
Sales Tax 
IBM is 2 registered trademark 
of international Business Machines 
11/88 
* Customer Service (415) 592-8121 


* QUALITY PRODUCTS 


* COMPETITIVE PRICING » PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-SPM PST) 
415-592-8097 


IBM AT Compatible 
16MHz 80286 NEAT Motherboard 


" Expandable to 1MB RAM using 256K 
ORAM chips or 4MS using 1MB DRAM chips 
Additional 1M3 with 256K DRAM SIPs or 
MB with 1MB DRAM SIPs for 0 total of SMB. 
9/12 or 8/16MHz hardware or keyboard 
selectable 
Front penel LED indicators supported 
Six 16-bit and two 6-bit expansion bus siots 
AMI BIOS ROMe included 
Supports ell NEAT functons including 
shadow RAM, EMS 4.0, RAM re-mapping, 


Technology! 
One Year Warranty! 


JE3010 8/12/16MHz AT Comp. Motherboard $499. 95 


IBM COMPATIBLE DISPLAY MONITORS 


12” Amber Monochroms — & 
TTL Input, High Resolution (PC/XT/AT) 


AMBER...........++- $99.95 


14” RGB Color — CGA Compatible 
Amber/Green/Color Switchable, 640 x 
200 Resolution (PC/XT/AT) 


CTX2410. . 79.95 


EGA Color - EGA/CGA oe 720 x 350 Max. Resolution (PC/XT/AT} 
T5154. . $399.95 


14" Multiscan Color - vGA/PGC/EGA compatible, 800 x 600 Max. Reso- 
Jution (PC/XT/AT) 


EGA/VGA MONITOR AND CARD SPECIALS 


14" EGA Monitor snd EGA Card - EGA compatible, 720 x 350 Max. 
Resolution — displays up to 16 colors (PC/XT/AT) 
JE1059 SAVE $40.00L..... atelels's 0 svaleteteye .» $519.95 


13" VGA Monitor and VGA Card - vGA compatible, 800 x 560 Max. 
Resolution — displeys up to 256 colors (PC/XT/AT) 
WEVGA,, 66:0 osisic even eee minus nt srsiedansveyaid 


JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


sete 
ispiay 
Cards 
JE1050 
JE1052 


JE1055 
JEI071 Mul Mone Sraptce ee NIN vas $119.95 


Multifunction, i/O and Expansion Cards 
VO Card with Senai, Game, Perallel Pri 
JE1060 Port ond Real Time Clock (PC/XT). 
JE1061 


RS232 Seria! Hott Card (PC/XT). 
JE1062 S232 Senal Half Card (4 

V/O Card with Senai, Game end 
JE1065 
JE1081 


Mono Graphics Card w/Printer Port (PC/XT/ATn «+ 
Color Graphics Card w/Pnnter Port (PC/XT/AT). » 
EGA Card w/256K Video RAM (PC/XT/AT) $469:95 $159.95 


- $59.95 
. $49.95 





Pareltel Printer Port (AT), 


2MB of expanded or extended memory 


(zero-K on-board) (AT). . $119.95 


3MB of expanded or extended memory, paraltel printer 
port, serial port end gare port 
YE1082 _(zero-K on-board, 


Floppy and Hand Disk Controller a 
JE1041 —20/40M@ Hard Disk Controller Card (PC/XT). » » $F 


JE1043 —360K/720~W/1.2MI 


JE1 360K Floppy/Hard Disk Controiter Card (PCT)... » $129.95 
‘360K/720K/1 2MB/1 44M Floppy/Hard Disk 
JE1045 n, ee $149.95 


IBM PCIXT and AT Computer Kits also available! 


=f 


1355 Shoreway Road, Belmont, California 94002 


CIRCLE 346 ON READER SERVICE CARD 


0.1988 Jameco Electronica 


24 HOUR ORDER HOTLINE (415) 592-8097 © The Following Phone Lines Are Available From 7AM-5PM PS.T: 


Technical Assistance (415) 592-9990 + Credit Department (415) 592-9983 


MMC 


mMICROCOM 
MARKE balsley SOUNGIL 


415-592-8121 sue 


3.5" PC/XT/AT Compatible 
mata 


720KB - Mounting Frame 

MF353B inchuded (CIXTIAT) 9420-95 $109.95 
3.5" 1,44M6 - Mounting Frame 

MFISSB included (PCOT/AT) §=—- $4495 $129.95 


SD Seagate 


20, 30, 40 
and 60MB 
Half Height 
Hard Disk 
Drives 


ST225 
ST225xT 


€0MO Drive only (PC/KT/AT}. «+ - 
@OMO w/Controlies (PC/XT). . 
ST277AT __ 60M w/Controtier Card ( 


30MB Herd Disk Card 
for IBM PC/XT/AT 


= 32 SMB formetied capacity - Saves space and 
reduces power consumption = Easy installation 
and formatted 


unattended 
hackeup ‘at 40MB in 40. 
minuine = Standard ac, 


DJ10 40Me Tape Back-Up end Tapa $349.95 


Jameco 5.25" PC/XT £. =F 


&ATCompatibie | 


Disk Drives zee 


381022 (Pictured) ey 


JE1020 seoxeucran ecmran...$ 89.95 
JE1021 300x serge sz pcxtan...§ 89.95 
JE1022 1.2m0 verge 821. pcan .. $109.95, 


2400/1200/300 Moston, 
Datatronics i 


+ Hayes command compat. 
Wolo + Bolt 103/212A com- 
patible - Auto-dial/auto- 
anewer = FCC spproved 
1-year warranty * Inciucies 
MexMile Commumecation & 


Prices Subject to Change 
"DRAM’s Subject to Frequent Price Changes 
Send $2.00 Postage for a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 


Telex: 176043 
* All Other Inqutrtes (415) 592-7108 





VNS America Corp. 


delivers unmatched Quality, Performance 
and Pricing! 


COMPARE! 


A Complete 12 MHZ High-Speed SIVA 286 $129 5 
System with 40MB (28MS-ST251-1) Hard Disk : 


Seu 














Standard System Including all Standard 
Features except Hard Disk $995 
Lowest Cost Compilable Upgrades 
& Additional 512K Memory for $195. 
@ 1.5MB Additional Memory for $395. 
@ EGA Upgrade for $195. 


Nine Reasons to Call VNS America Now... 
§ Produced by High Technology Manufacturing Processes ® Phoenix BIOS 
® Fully Surface Mounted Technology @ No Memory Surcharge (We're not opportunists!) 


8 EGA Controller Standard @ Same Day Shipment (Competitors often take 
& Supports 3.5” and 5.25” Floppy Disks 46 weeks.) 
© 10Year Battery Life = 100%-Compatible with Your Budget 





CIRCLE 151 ON READER SERVICE CARD 


VNS America Corp. Order Now 
Suite 270, 910 Boston Post Road Toll-Free 


Marlboro, Massachusetts 01752 U.S.A. 


in Memmtiati 508-481-4746 1-800-252-42 | 72 


FAX: 508-481-2218 


+ Call for FREE Catalog - Call for FREE Catalog - Call tor FREE Catalo 


UT | PC NETWORK, 


Computer Warehouse Club Outiet Store - Come Visit Our Computer Warehouse Ciub Outlet Store - Come Visit Our Computer Warehouse Ciub Outlet Store - Cc 


* Come Visit Our 


N EC, LC 890 


35 Resident type fonts 
4 standard interfaces 
+ 3MB of internal memory 


$2,950 





LC 890 Toner Cartndge (6Pk } 62 10° 


_ BUY NOW AT DISCOUNT WHOLESALE + 8% PRICES ! 


f 


BORLAND INT Sidekick Plus 


112.11° 
BORLAND INT Sprint ....... . ae 108.50° 
BORLAND INT Turbo C or Basic....... 56.05° 
CENTRAL POINT PC Tools Deluxe .... 37.50* 
DAC SFT DAC Easy Accounting 3.0...._53.00° 


LOTUS DEVELOPMENT Lotus 1-2-3 269.00° 
MERIDIAN TECH Carbon Copy Plus 100. a3 


NCOROSOR 








MICROSOFT Excell .....:.:asqg-n a... “205: oo 
MICnOSO Ene Basic 4.0 or Windows ...._ 60. .55° 
PEACHTREE SFT Accting Sys Il... 146.45° 
PETER NORTON Utilities-Advanced .. 68.25° 
QUARTERDECK OFFICE Desqview. 69.69* 
SYMANTEC O8A 3.0... .... 2... 186.85* 
WORDPERFECT Wordperfect 5.0 .. 205.00° 


XEROX CORP Ventura Publisher 445.00° 


HOUSTON INSTRUMENTS All Models CALL 
HEWLETT PACKARD Scanjet . 929.00° 




















PANASONIC FX-RS505 Scanner. 829.00* 
tOLINE PLOTTERS ............ . CALL 
SUMMAGRAPHICS(12 x 12). 342.39° 
SUMMAGRAPHICS(12 x 18) ... 564.59° 
PANASONIC 
1080)... were - 170.69° 
1592 . 389.00" 
KX-P4450 LASER 1,469.00° 
CITIZEN 

a» 166.65° 

437.00° 

Tribute 224 578.90° 
Premier 35 .. - 489.00° 








EPSON 


Lasoo 
LQ1050 
FX1050 
Fxes0 


7200 


OKIDATA 


ML 393 
ML 321 
ML 320 





HEWLETT PACKARD 
Laserjet It 
Deskjet ..... 


PANASONIC 
10911 MDL.2 


ane 
a 








192/32 CPS. 
ot ~ 10" Par w/ tractor 






a & 











THE 2400 BAUD ‘MODEM 
100% Hayes $999% Y" 


compatible haif height 
card modem w. 
Sitcom communica- 
tions software 


THE® 1200 BAUD External .. 
THE® 2400 BAUD Extemal 


85.85° 
129.00° 


HERCULES Graphics Card Plus 170.69° 
THE® Color Card or Mono ........ wu. 55,00° 
A.T.I. EGA Wonder 800 x 560 ... 205,00° 
ORCHID Designer VGA (IBM PC/ 287.31° 





PARADISE Auto Switch 480 . -- 162.00° 














PARADISE VGA Plus Card . 253.00° 
VIDEO 7 viga D Deluxe 640 x 480 ........ 185.14* 
VIDEO 7 VGA . . 249.96* 
AST Premium 286 Model 80 1,399.00° 
APPLE Macintosh Plus, SE, MAC Il........ CALL 
COMPAQ Deskpro 286/40MB ........ . 2,295.25° 
COMPAQ Deskpro 386/60MB. ... 5,089.00° 
COMPAQ Portable ||| MOL 40 3,850.00° 
| IBM PS/2 Mode! 30 CMS 20MB 1,473.59° 
(BM PS/2 Model 50........... 2,395.00° 
TOSHIBA T-1000 La; - 729.00° 


pion w512K .. 

TOSHIBA T-1200 HO w/20MB, backlit 2,193.00° 
TOSHIBA T-5100 w/2MB RAM, 40MB 4,450.00* 
TOSHIBA T-3200 Laptop .. 3,395.00* 


NEC HD, 640L, 2MB. packit 








Call For Best Pricing On Other Models 


WordPerfect 






Word Processing Solnware 


Advanced word processing functions 
- 100,000 word phonetic dictionary 
- Split screen editing 

- Use up to 5 different fields at once 


CMS 360K Ext. PS/2 Flo) 231.29° 













10MEGA Bemoulli || 20MB Int 738.00° 
IRWIN 64MB Int Tape for IBM PS/2 .. 499.00° 
IAIN 145 40MB | Inter. T 419.65° 
MITSUBISHI 360K 1/2 Ht Or ... 79.79° 
MITSUBISHI 1MB 3.5°FD......... 79.79° 
MITSUBISHI 1.2MB Floppy 1/2 Ht. 85.62* 
PLUS DEVEL Hardcard 20 489.87° 
PLUS DEVELHardcard 40 .. 601.82° 
SEAGATE ST-225 20MB Kit ........ 249.00° 
MINISCRIBE 3675 60MB HD Kit_....... 389.00° 
MINISCRIBE 6128 110MB RLL Full Ht 659.00" 
SEAGATE ST-4096 80MB Full Ht 529. 00° 


SYSGEN Bndge File 35” Ext Orve 205.00° 


_1-800-621-SAVE | 
[Savane sre" 4-312-205-1300 | 


IDAY-FRIDAY SATURDAY ~~ 
8:30AM-6:00PM 10:00AM-4:00PM 


TECH SUPPORT 1-312- aos9410 
gusToMeR SERVICE 2: 


‘Academy Orive, Northbrook.tl_ 60062 


PHI2/88 


Call for FREE Catalog - Call Te FREE Catalog « Call for FREE Catalog « Call for FREE Catalog « Call for FREE Catalog « Call for FRE 
CIRCLE 353 ON READER SERVICE CARD 





| DISKETTES (50) 5 1/4" DS/DD 


THE 286/12 


512K of 1MB on the 
Motherboard 6-12Mhz 
Keyboard/Toggle Switch 
Selectable : 1 2MB 
Mitsubishi HDC/FDC - 
Phoenix Bios 101 Key 
Keyboard Monitor & Video — | 
Board Optional 








g « Call for FREE Catalog - Call tor FREE Catalog - Call for FR 


JOIN THE#1 “COMPUTER 
WAREHOUSE CLUB” ® FOR BUSINESS 











MITSUBISHI 
DIAMOND SCAN 


13° Color Monitor 


$455 


NEC Multisyne Il Hi-Res 13° 
Monitor 







Princaton, and Tun 


fe 


4544" 
Call For Best Prices on iMeannven’ Amdek, IBM, 


+ BOIS J[tNO QNID asnoysseM Jajndwod INO tiSiA ewoy 





HAYES Smartmodem 2400 
HAYES Smartmodem 1200. 
U.S. ROBOTICS HST 9600. 


AST Advantage Premium 
ORCHID Tiny Turbo 286 


ORCHID Twinturbo 12 . 
THEG@Multi I/O w/P/S/G 





LKICAL . 





INTEL 80287 10MHZ Co-Processor 
INTEL 8087-2 Math Co-Processor . 
INTEL 80387-16 Co-Processor . 


LOGITECH IMOUsE + 
LOGITECH Hi-Res Mouse 


mIcROoOS 


CENTRAL PT Deluxe Option Brd 
CURTIS Ruby + w/Fax Protector .... 
KENSINGTON Masterpiece+ 
THE COMPLETE PC Complete ay 
FUJI 3 1/2" OS/HD Box of 10. 
UNISON Unipower 400 UPS . 
640K & 256K CHIPS ....... 

DISKETTES (25) Hi Dens IBM AT 


SHARP FAX FO- 









. 392.89" 


261.59° 


..579.00° 


295.00" 
241.39° 
342.39° 

50.40° 


250.00° 
147.00° 
415.00° 


69.69° 
85.85* 


4 Eee 


106.05° 
63.63° 
$9.99° 
297.95° 
45.45° 


329.00" 


. CALL 
32.82° 
.17.50° 


300 


Sharp's deluxe tull-fealured compact fax with 
auto dialing and document teeder. 18 second 
transmission and programming pollingturn- 


around polling/imer polling 
SHARP FO26 Fax Paper (6 Rolls) 


1 ote. 


| SHARP Z-50 Copier... 
SHARP Toner Cartridge 


Call For Pricing On Other Modefe 


23,.23° 


— 


=> 


487.63° 
60.60° 


(included in wholesale pnce) ‘ Pnce Protection 


Optional software rental bray FREE Wholesale 
Buyers Guide - FREE UPDA‘ES - Fully Insured 
Retum Policy - FREE 
Bulletin Board - Quan 
tity Discounts « All Pnces Subject To Change. All 
Products Subject To Availability. JOIN TODAY 


48 Hour Delivery - 10d ay 
Technical Support - FRE! 


FOR AS LITTLE AS $10. 


“All Pricas Shown are Wholesale Pnces 


_} 


REAL BUYING CLOUT- Call now and join over 
200,000 members who are too smartto pay more! 
MEMBERSHIP BENEFITS: ° Pay just 8% above 
advertised wholesale price - 3%cash discount 
















OD + B1OIS 18INO QnID asnoyaseM JaINdWOD 4NQ tISIA @WIOD - B10)5 1@/tNO QNID asnoyasem JaINdWOD INO YSIA aUIOD 


Pick Your PC-Compatible Mouse for Your 
286/386 System from VNS America Corp. 


most efficient — most available — at an affordable price! 


LOGITECH” 


MOUSE 
The Price/ 
Performance 
Leader 


The Logitech Mouse, 
available in both bus and 
serial versions for IBM PC, 
XT, AT, PS/2 and 
compatible systems has 
twice been PC Magazine's 
Editor's Choice, yet is 
among the most affordable 
mice on the market. 
® Three-button, lightweight 
ergonomic design gives 
you maximum comfort 
and minimum fatique. 
® Includes Plus Package™ 
software to enhance the 
mouse’s effectiveness and 
ease of use. You can even 
use it to write menus for 
your favorite applications. 


sas. $1071 


Bus Versions 


LOGITECH™ 
HiREZ~ 


MOUSE 


The Most Efficient 
Mouse Available 


The LOGITECH HiREZ 
Mouse uses 62% less desk 
space than standard mice 
and is the only mouse 
designed expressly for 
today's new generation of 
high resolution displays. 
For performance and 
efficiency, the Logitech 
HiREZ Mouse is the only 
logical choice. 


® Uses 62% less desk space 
than a standard mouse. 


® Ideal for the latest graphic 


mode displays (EGA, VGA). 


@ Features Logitech's 
lightweight design, 
tactile feedback switches 
and smooth operation. 


$13410 


Call for a Special Offer if you already 
decided to buy a SIVA 286/386 


1-800-252-4212 


VNS America Corp. 


CIRCLE 152 ON READER SERVICE CARD 








PUBLISHER 
MOUSE 


Serial/Bus Versions 
$ 16 10 


Call for Our Special 
Prices on Mouse/ 
Software Packages. 


LOGITECH™ 
MOUSE AND 
SOFTWARE 


PACKAGES: 
Affordable Solutions: 


® Logitech Publisher Mouse 
includes Logitech Mouse 
and Publisher software for 
creating attention-getting 
fliers, catalogues and 
newsletters. 

@ LogiPaint™ Intuitive, 
easy-to-use paint program. 
Offers eight text fonts, an 
array of graphics tools and 
16 colors. 

@ LOGICADD™ tums your 
IBM PC, XT, AT, PS/2 or 
compatible systems into a 
full-featured CADD 
workstation. 


Surte 270, 910 Boston Post Road 








LOGITECH” 
MODULA-2 


VERSION 3.0 


Software 

Engineering 

Comes of Age 

= Compiler Pack includes 
compiler in overlay and 
fully linked form, linkable 
library, post mortem 
debugger, point editor 
and free Turbo Pascal to 
Modula-2 translator. 

® Toolkit includes library 
sources, linker, run time 
debugger, MAKE, decoder 
version, XRef, formatter. 

® Development System 
includes compiler pack 
and toolkit. Also includes 
free Turbo Pascal to 
Modula-2 translator. 


LOGITECH™ 
PAINTSHOW 
PLUS 


Dazzling, Easy To 

Use Paint Program 

® Works with any IBM PC, 
XT, AT, PS/2 or 
compatible system. 

@ Includes more than 20 
graphic tools, 36 colors, 
8 text fonts in 6 styles 
and 12 sizes. 

®|mport graphics created 
with other programs and 
easily exports PaintShow 
Plus graphics into many 
popular applications. 


Marlboro, Massachusetts 01752 U.S.A. 


1-800-252-4212 
In Massachusetts 508-481-4746 
FAX. 508-481-2218 





SAVE 50% or more with our National Computer &BSQAS brand products. 

















NATIONWIDE PLATRORURL QUALITY 


1-800-292-6272 


SERVICE 
MARYLAND PRICING 
1-800-442-6272 ™ BUY DIRECT FROM 
9566 Deereco Road © Timonium, Maryland 21093 THE MANUFACTURER 











MARYLAND LOCAL rs mud, NCRC GUARANTEE srs 


561-0200 


= Co 


STOP THROWING AWAY 
YOUR DOLLARS 


*# £ 


We manufacture our products with the 
finest matrix inks, pramium high den- 


We will never knowmgly disappient pou Mlor ary ratyee your 
4 purchase does not give you complete sanstaction the tut > 
Purchase price wil be chevrfully refunded aumediutoly upon 
fefurteal the merchandise 
Ff We have aways beleved that no sate rs complete aide the 
rusfomer has received lola! salshac von from var prvi ls 
All of our ribbons era manufactured to Philip E. Beringer rs vv sity nylon, precision engineerad ples- 
exceed your original equipment menu- SF ate ee ae ucs and "Ram" air rafrigaratad loading 
facturers specificetions. “ 3 equipment. 


COLORS .. BLUE — GREEN — PURPLE — RED 
Nylon Only 


CARTRIDGE RIBBONS (NYLON) No, Description Price (e@.) No. Dascription Prica (sa) 
No, Description Price (aa.) | 286 Mannesmann Tally 85. ia 1435 303 Nekejime Corr... ow 1 3 BS 
289 Alps 2000... vue $495 ) 985 Mannesmann Tally 86............... 495 | 304 Nakajime W/S. Ki 























































050 Anedex 9500/9600 ....... ........ 395 | 233 MennesmennTally1000/1200/1600....3.05 | 334 Olivetti ET 201/121 Corr....... 3.35 
180 Apple imagewriter I 4 color 204 Mannesmann Telly 120/160... .3.35 | 334B Olivetti ET 121/351 M/S.. 4.85 
114 Appla Imegewriter/DMP . --325 | 205 Mennesmenn Tally 140/180......... 385 | 222 Oume I/Sprint 3/5 M/S 


102 Brother M1409 ..,....... 
127 Brother M1509/1709 

131D Burroughs B-9246-3/6. 
104 Canen A-1200 


5.05 | 200 NEC 5500/7700 Nylon Cart... 
5.75 | 414 NEC 8023 PC/8024 PC/8027 PC 
545 | 660 NEC Pinwriter P1/P2/P6.. 


: 495 | 661 NEC Pinwniter P3/P7...... 
113 Centronics 150/152............. 2.45 | 662 NEC Pinwriter P5 HD... 


109 Centronics 350/35 1/352/353 935 | 663 NEC P2200HD....... 
112 Cantronics 704/705/753... 495 } 209 Okidata 182/183/192/193 
118 Citizen LSP 120D/180D .. geomet 206 Okideta 292.. 453 CDC 100/200/300 ~ 

169 Citizan MSP 10/20..... 208 Okidata 293/294... hos > 450 Centronics 100/300/500 . 

167 Citizen MSP 15/25. 217 Penesonic KXP 1080/1091/1092 690 | 453 Data 100/300/400. . 

123 Comrex 420........... 226 Redio Shack DMP 400/LPVI..... .....3.25 454 Decision Data 6807/6811/6814. 
114 C. Itoh 1550/7500/8510 .. 235 RadioShackDMP100/LPVH/TRS80L Pll ner 4.58 455 Dec writer LA 30/36............ .. 
120 Deta General LP2..... 282 Redio Shack/DMP 130... “415 | 456 Dec writer LA 120/180... 
130 Data Products M-100L/ 282 Seikosha SP800/1000...... r 480 facit 4540/4542 Bleck. 
131D Deta Products B-300/600 . 261 Ster Micronics NB/NL/NP/NX 10......3.95 462 IBM 3262/5262... 2. cess 
137 Data Products B-900/1000 264 Star Micronics NL/NP/NX 15.. 575 | 465 IBM3525T/S........ 
135 Date Royel 5000....... 545 | 463 IBM 5211 


266 Ster Micronics NX1000... eee ae 
990 Datatrol/LRC MP40. 262 Star Micronics Redix 10/SR 3.95 464 IBM 5225/5250/5280.. 
..4.55 470 Okidata 80, 82, 92, 93. 


135 Dete South 180/220/5180..... met 263 Star Micronics Radix 15/SR15 
160 Dec LA 34/100/210 Cera «3.25 | 290 Star Micronics SD10...... ..... 471 Okidata 84, 94. 
467 Printromx 150/300/600 . 


114 Dec LA 50 325 | 291 Ster Micronics SD15 
156 Dieblo 1660/2300 Matrix 3.85 | 135 Telex 287D/287D2 955A Seiko Universel Black/Rad .... 


153. Dieblo Hytype I! Nylon 3.25 | 249 Texas Instruments 850/850XL/855....3.45 | 470 Star Micronics Gemini 10/10X 
280 Epson EX 800/1000..... 4.65 | 243 Texas Instruments 860/860XL/865....3.55 455 Texas Instruments 800/810/815 
165 Epson FX/MX/RX 70/80/85 4 245 Toshibe P321/P351 «3 456 Texas Instruments Omni 820 
167 Epson FX/MX/RX 100/185/286 385 | 245 Toshiba P1340/P1350/P1351 345 401 Weng 2221/5521.. 


223A Oume III Quick Loed... 2. 
219 Oume IV Sprint 7,89, 10, 11, 12, M/S 3.25 
227 Ricoh 1300/1600 M/S...... 18 25 
251 Weng System5581/6541M/S Metrix . 325 


TWIN SPOOL RIBBONS - NYLON 
445 Burroughs 9245/9247 5M 





























































































288 Epson Lq/S00/Lq 800/Lq 850H D. 246 Toshiba P321SL/P341SL 5.05 ‘ 
289 Epson Lq 1000 HD........ 195: TETte Ieee scents cee ».2.85 Wier COMPUTER RIBBONS 
163 Epson Lq 1500... 131D Univac. 0789/0790. seas Wl OOser GS 114i x10 08 recom oe 
281 Epson Lq 2500 H.D.. ARTRIDGE RIGBONS - FILM O106P-Burroughs 9246 15”x20 yds. .. 





0156P-Control Data CDC 15".25 yds... .. 
0256P-Dete Products 2230/2330 

15"x15 yds......... 1515 
0276P-Dete Products 2400 14'"x 15yds "15.15 
0356P-Documation 1200 15"x20 yds ....... 17.05 
0456P-Honeywell Pru1200 17.6"x22yds.. .2085 
0106P-Hitechi 15"x20 yds... . .. 17.55 


175 Epson LX 80/90......... 


(correctable / muilti-sirika) 
226 Facit 2301/4512/4514 


ethene 306 BrotherEM60/100/200 Corr ........ 
133 Facit 4500/4510/4511/4513,. ... 307 + Brothar EM200 HR15/25/40 M/S. 
135 Fecit 4520/4525/4526/4528 vemnie 227 CPT Rotary 8/9 MSS. ......... 
991 Fujitsu DMPG 9/DX2100-2200 ie Q- 3S 158 Dieblo Hytype Il M/S . 
146 Hewlett Packerd 2608 317 Dieblo Xerox Memorywriter . ...... 
145 Hewlett Packard 2631A 334B Epson DX 10/20/35 M/S.......... 








231 Telly 1000/Honeywell 9mm G.P........2.75 | 168 Facit 4560/8000 Corr... wats 0556P-IBM 1403/3203/4245 14° "x20 yds .. 14.95 
181 IBM 3287/3615 SiIl.Dol Cup/Loop ... 1960EM-1BM5218/52 19 ) Displaywniter O656P-IBM 3211/Documation 17"x20yds_ 17 85 
195 IBM 3287/3619 Silver Dol. Cert. M/S OEM. O756P- prance w/Imposer poe 

182 IBM 3288 Ve" Hermonica... 222 IBM 6240 ws. Reece Gre ei bait ae “ a a 
185 IBM 3776 3/4" Hermonice 8120EM-IBM Quletwriter N/C. RES ROTIA CEPR TORTI Tule oee 

188 IBM 4201 ProPrinter Il ...... 740 IBM Wheelwnriter Corr... -lInivae 15%4"'%20 vds - 17.65 





176 IBM 4202 ProPrinter XL 


730 IBM Wheelprinter MWS... LASER PRINTER SUPPLIES 





177 18M 4207 ProPrinter X24. . * 320 IBM Selectric HY Corr. 1.75 | googea. Aner 

211 IBM 4208 ProPrinter XL24............6.35  2020EM-NEC2000/3500/8800FIipM/S. ......12 75 6 ele ary is sical Bak 
198 IBM 5224 Baseball Bat 15.35 201 NEC 5500/7700 Spinwilier M/S 07. 2.75 — gaoasa cer atndaens 

178A IDS Prism Primery RD/BL/GR/B 1078 “CALL US FOR VOLUME Loser Jet It Certridga.. 9795 
178B IDS Prism Process CY/MA/Y/BL_...10.75 DISCOUNT PRICING’ *Pricas subjact to changa without notica 





“This 1s only a partiel list Of Our products. CIRCLE 344 ON READER 5ERVICE CARD ‘5° 00 supong and handling charge on all orders undar $50 00 
Ovar $50 00 actual freight is chargad 


See why corporations such as General Motors, Mobil Oil, AT&T, MCI, Eastman Kodak, the entire U.S. 
Postal Service and thousands more are now using National Computer Ri@sane - brand products 


WE NOW CARRY CANNON/HEWLETT PACKARD LASER PRINTER SUPPLIES. 





VNS america Corp. Meets Your Unix/ DOS 
Requirements with 





=> 


BORLAND 
SOFTWARE 





PARADOX’ 


. 
i 
iit The Complete Database 


3 “SIDEKICK Plus 


youven§ 





The Professional 
Desktop Manager 








Se Seg? wooden Node 


raul The Professional Word Processor 





— - 
Py | 
| THE PROFESSIONAL SPRLADSHEF t 
Z 


ime’ = TURBO C20 
PROFESSIONAL 


TURBO PASCAL 50 
PROFESSIONAL 


TURBO 
eM ASSEMBLER DEBUGGER 


CIRCLE 168 ON READER SERVICE CARD 
VNS America Corp. 


Suite 270, 910 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 
1-800-252-4212 

In Massachusetts 508-481-4746 

FAX: 508-481-2218 































Programming Languages 

Turbo Assembler/Debugger.......... $149.95 
Turbo Pascal Professional*.......... .. 250.00 
Turbo! Pascall 092 cree ree . . 149.95 

Turbo Pascal Database Toolbox ...... 41) \ 4) pense 99.95 

Turbo Pascal Editor Toolbox ....... owe .. 99.95 

Turbo Pascal Graphix Toolbox ............ ‘ +00 99.95 

Turbo Pascal Numerical Methods Toolbox .....-.... ..... 99.95 

Turbo Pascal GameWorks .............5-.-5- ‘ . 99.95 

Turbo Pascal TUtOr ence mr rer tet. steers. . 69: 
Turbo C Professional’. ..............0000006- ee 
Lind OU Ha ABReREmces o>. cboadscsnnhcosntos? hoses 149, 95 
Turbo Basie’... ss os «cw eerie steiteliie select ae 99.95 

Turbo Basic Database Toolbox .............2+.0 95) eee 99.95 

Turbo Basic Editor Toolbox ..........0..0sceseeceeeeee 99.95 

Turbo Basic Telecom Toolbox ...........-2. 0c eter e eres 99.95 
ANG alts PRN ngoead ooc snadgonosabane anonodencaponon 149.95 

ee eo OPENS: «oe gaa abagadnn Good booe ome nenoes 99.95 
Special Bundle Offers 
Turbo Pascal 5.0 Developer's Library. ...........0+0-0+00 395.00 

Includes: Turbo Pascal Numerical Methods Toolbox; 

Turbo Pascal Database Toolbox; Turbo Pascal Editor 

Toolbox; Turbo Pascal GameWorks; Turbo Pascal 

Graphix Toolbox; Pascal Tutor. 
Reflex: The Analyst and Reflex Workshop.............-.5+ 199.95 
Turbo Lightning and Lightning Word Wizard.............. 149.95 
Business Productivity 
Sprint: The Professional Word Processor .............0006 199.95 
SideKick: The Desktop Organizer ...............00e es eeee 84.95 
SideKick: Plus: The Desktop Manager ...........--.-eeee 199.95 
Superkey: The Productivity Booster .............--.-.e00- 99.95 
ReflexsihevAnalystee rr teree erate ter terete sory 149.95 

Reflex Workshop . . 

Turbo Lightning ... 

Lightning Word Wiza i 
Quattro: The Professional Spreadsheet .................++ 247.50 
Paradox 2.0 
Patadoxt386)o.cs055 50 scorer necre err rai eini ses ae 
Paradox Network Pack . 
aradOxiOs, (2c ee ee eer rere te 
Scientific and Engineering 
(HER UNS apo pe caononaccdac acne ane co cessuacsases 167.00 
SEE THE ADVERTISER'S INDEX 


for other VNS America Corp. ads 
featuring exciting offers. 


A software purchase of $2995 or more is required to receive 
your FREE SIVA 386 System. Mix and match to meet 
your needs! 


JDR Microdevices: 


Complete customer satisfaction...superior service... friendly, knowledgeable personnel 
quality merchandise... providing the best values in leading edge technology. 


ER WITH AN AVERAGE 
ALL WALF HEIGHT ORIVE 


THE NEW ST 267 1 DAIVE I! 
ACCESS TIME OF 28 MS EASY TO 
sT2sis 

WITH MCT-HDC CONTROLLER 
WITH MCT-ATFH CONTROLLER 


$589 00 
$639 00 


@ HEIGHT DRIVES 


20 MB, G5 MS, ST-225 $225.00 
WITH MCT-HDC CONTROLLER $269.00 
WITH MCT-AT FH CONTROLLER $339.00 
30 MB RLL, G5 MS, ST-238 $249.00 
WITH MCT-RLL CONTROLLER $299.00 
WITH MCT-AT FH-RLL CONTROLLER $389.00 
40 MB, 40 MS, ST-251 $429.00 
WITH MCT-HDC CONTROLLER $469.00 
WITH MCT-AT FH CONTROLLER $539 00 
60 MB RLL, 30 MS, ST-277 9499.00 
WITH MCT-ALL CONTROLLER $549.00 
WITH MCT-AT/FH CONTROLLER $639.00 


FULL HEIGHT DRIVES 


30 MB, 40 MS, ST-4038 $559.00 
$0 MB, 2S MS, ST-4096 $895 00 


@ 1 YEAR WARRANTY GON MCT PROOUCTS 
® 30 OAY MONEY BACK GUARANTEE 

® TOLL-FREE TECHNICAL SUPPORT 

® NO CREDIT CARO SURCHARGE 


INTERFACE CARDS FROM 
MODULAR CIRCUIT TECHNOLOGY 


DISPLAY ADAPTDRS 


MONOCHROME GRAPHICS: CARO $59. 95 
TRUE HEMCULES COMPATIBILIT 
@ PARALLEL PRINTER PORT CONFIGURES A a 
© USES VLSI CHIPS TO ENSURE RELIABILIT 


MCT-MGP 


ENHANCE! £0 eA rte: s ADAP TOR eee: 95 
(8M COMPAT A 


ROME 


MCT. EGA 


COLOR GRAPHICS ara es $49.95 
MPATIBLE WITH (BM GRA 

. ,COM 

x f 


© 64 
MCT-CG 


MULTIFUNCTION CARDS 


MONOGRAPHICS MULTINO 9.75 
TOTAL TEM CUNT &ROM A SINGLE St 
. F 

KCAL @ RUN 
MONOCHROME MON! 
MCT-MGMIO 


MULTI UO FLOPPY CONTROLLER $79.95 
A PERFECT COMPANION FOR OUR MOTHE ARDS 

@ SuP T PTO 60K E K WITe 

@ SERIAL PARA AME POF K CALENI 
MCT-MiO 

MIO-SERIAL—2ND SERIAL PORT $19.95 


MULTI NOQCAROG 

SE WITH MUT FH FOR A MINIMUM OF 
Aj T K CALENDAR WITH BATTERY BACK 
PARALLEL PRIN’ PORT ADDF 


$59.95 


AT MULTIFUNCTION CARG 
AODS UP TO ) MEGABYTES OF RAM IC 
@ USER EXPANOABLE 

0 E 


MCT. ATME 


$139.95 


A TMULTIUG CARO 
WITH MCT ATEM FOR MINIMUM 

@ SERIAL PARALLEL AND GAME 
A 


MCT-ATIO 
ATIO-SERIAL—2ND SERIAL PORT 


MEMDRY CARDS 


azen RAM CARO 


MEMORY 
° 


. , 
MCT-RAM 
$129.95 


EXPANOEO MEMORY CARO 
ua t TEL MIGE YOM EMU 
NTIONAL MEMORY RAMOISK ANO 5| 
MCT-ATEMS 
MCT-ATEMS- AT VERSION 


DRIVE CONTROLLERS 


if 2 ae, iL OF CONTROLLER $69.95 
Ty ANO CAPA XT 
. Pe F RIV MAY BE 360k OR 1 2 ME 


$139 95 


@ ALLOW A 
MCT-FDC-1.2 


RLL OISK CL as $119.95 


RLL HARD DISK CONTROL FOR YOUR )MPATIBLE 
@ SUPPOF JP TO TWO ALL HAF VE 
@ IMPROVES DATA STORA\ PEE 


MCT-RLL 


ATFH CONTROLLER 
FLOPPY HARD DISK LONTR! 
e T eon 
ANDA 


A 
MCT-ATFH 
RLLATFH OISK CONTROLLER _ StS. 95 


IMPROVE SPEED AND STORAGE OF YOUF 


c v PP 


S TIME TO TRADE UF 
E BARRIER ON 


MCT-121 1200 BAUD 1 2 CARD $69.95 
EXTERNAL MOOEMS 
MCT-12E 1200 BAUD 
MCT-24E 2400 BAUD 


$119 95 
$219 95 


18M COMPATIBLE 
KEYBOARGS 


101 KEY ENHANCED LAYOUT $7995 
94 KEY AT STYLE $59.95 
MAXI-SWITCH ENHANCED LAYOUT $$4.95 
MAXI-SWITCH AT STYLE $34.95 


ACCESSORIES 


20 MB HARD DISK ON A CARD $349.00 
ARCHIVE 40 MB TAPE BACK-UP $369 95 
LOGITECH MOUSE $7995 


MONITORS 

SAKATA MONOCHROME $69 95 
SAMSUNG MONOCHROME $129 95 
CASPER AGB $279 95 
CASPER EGA $399 95 
NEC MULTISYNC 11 $599 95 


EGA SPECIALI 


SAVE $50 BUY AN MCT-EGA CARD AND CASPER 
EGA MONITOR FOR JUST $499 


Ve HEIGHT FLOPPY DISK ORIVES 


; DS DD 360K $69 95 
FUJITSU M2SS1A DS'DD 360K $8995 
TEAC FD-SSB DS DD 360K $99.95 
DS HD 1.2M 3109 95 
FUJITSU M2553K DS'HD 1.2m $119.95 


MCT-ATMF-MC PIGGYBACK BOARD $29.95 F E 
ATMF SERIAL-2ND SERIAL PORT $24.95 MCT-ATFH-RUL 


JDR MICRODEVICES, 110 KWOWLES DRIVE, LOS GATOS, CA 95030 
& LOCAL (408) 866-6200 FAX (408) 378-0927 TELEX 171-110 


— RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (406) 947-6881 
PELE HOURS: MF 10-7 SAT. 9-5 SUN. 12-4 


eS ORDER TOLL FREE 800-538-5000 


SM coremanr 1988 JDR MICRODEVICES CIRCLE 108 ON READER SERVICE CARD CONTINENTAL U.S. AND CANADA 


TEAC FD-55G DS HO1 2M $129.95 
MITSUBISHI DS HD 1.44MB $149-95, 


‘Terma Minimum order $10 00 For sipping and handling include $2 50 for UPS ground and $3 50 
UPS air Orders aver 1 Ib and loreign orders may require additional shipping charges—pleasa 
Contact he sales department for the amount CA readants musi include apphcabie saies tax Proes 
are subject lo change withoul notice We are not responsible for typograptucal errors We reserve the 
‘fright to lirnet Quantities and to substitute manufacturer All merchandise subject to prior sale A tui 
‘copy of our terms is available upon request. lems pictured may only be representative 
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VNS America Corp. 


delivers unmatched Quality, Performance 
and Pricing! 


COMPARE! 


A Complete 12 MHZ High-Speed SIVA 286 $19 5 
System with 40MB (28MS-ST251-1) Hard Disk g 













Standard System Including all Standard 
Features except Hard Disk $995 
Lowest Cost Compilable Upgrades 
@ Additional 512K Memory for $195. 
@ 1.5MB Additional Memory for $395. 
@ EGA Upgrade for $195. 


Nine Reasons to Call VNS America Now... 
@ Produced by High Technology Manufacturing Processes ® Phoenix BIOS 
@ Fully Surface Mounted Technology @ No Memory Surcharge (We're not opportunists!) 


@ EGA Controller Standard @ Same Day Shipment (Competitors often take 
® Supports 3.5” and 5.25” Floppy Disks 4-6 weeks.) 
= 10-Year Battery Life = 100%-Compatible with Your Budget 





VNS america Corp. Order Now 


Suite 270, 910 Boston Post Road Toll-F; ree 


Marlboro, Massachusetts 01752 U.S.A. 


in hhaeallieta 508-481-4748 1-800-252-42 12 


FAX: 508-481-2218 








BEST BUY ON THE MARKET! 






| I 
: is 2 WAIT STATE . FOND tveren ; 
- 22 w/Z0MB HDD P 
© 8088-2 8 MHz CPU w/640K RAM 
| 2 Om COMPLETE © 20MB HDD w/CONTROLLER i 
1 MB EGA SYSTEM..: SMONOG CARD 20x scares) 
= © 12° TL AMBER MONITOR P 
 20286-12 (12/6) CPU © SERIAL, PARALLEL, CLOCK CALENDAR 
25124 (EXPANDABLETO 1 MEG).80NS. 9 rya50 SPEED & RESET BUTTON © 101 ENHANCED KEYBOARD E 
ei © 200 POWER SUPPLY = © FRONT RESET SWITCH : 
ai W DIGONTROLiERECa EDOL2 vib) © 101 ENHANCED KEYBOARD @ POWER, TURBO LED 
Ween caro eaitoawnen © 6-168iT, 2-8 BIT SLOTS a 
Bl © 14° EGA COLOR MONITOR Spee anal 8 0 3 8 G 
w/TILT & SWIVEL BASE COMPUTER SYSTEM 
Hse seriat, PARALLEL PORT CHOICE OF CABINET w/40MB HDD i 
© CLOCK CALENDAR FULL (21°L x 16.5°W x 6H) © 32 BIT 80386-16 (20 tz OPTION) i 
= w/BATIERY BACKUP % COMPACT (14.5°W x 16°L x 77H) © 1MEG RAM ONS) - 
©40MB HDD © 1.2MB FDD 
B |12MHzZwssys|_20MB | 40MB | 40MB | 80MB /'  @ 200W POWER SUPPLY w/DESKTOP CASE ff 
7 $1-225 (65MS) | ST-251 (40MS) |ST-251-1(28MS) |ST-4096 (28MS) _—— © MONO G CARD w/14" TIL FLAT MONITOR P 
@ SERIAL, PARALLEL, CLOCK CALENDAR 
i EGA SYS | $1596. | $1760. | $1860. = rm «(0 32KB (4-8 SRAM) CACHE MEMORY 
© 1-32 BIT (MEMORY), 5-16 BIT & 

Hl] vcasys | s1860. — 2-88IT SLOTS i 
By Lwmuinscan mono nit @RELOCATABIEEGA& BIOSTORAM =p 





be ar new wilhout modification of dome: 


Ge A or ones conmanarons 


= SUNIRONICS, IN 


Since 1976 








This Section Is 
For Serious Buyers 


We've rounded up all the direct marketers 
who want your business and made it 
easier for you to find them in our Direct 
Marketing Connection. 


Now you can quickly find the right PC 
products and services, the right price and 
the right vendor, right here in this special 
section. 













# 30 DAY MONEY BACK GUARANTEE Ne ep aii et em Any Sunt tronics system may be retumed within 30 days from the dote of sh 
ond nockoging must he Inctuded Return shingeng must be mre 


VISA/MASTERCARD ACCEPTED 


mieten fara ete 


TURBO-XT 


iomert for refund tess shipping charge Romerstined ms, 
idLond Insuted heating o RMA (Petum Matetiol Authoration) on the shipning 


MAIN OFFICE (213) 644-1140 


12603 S. CRENSHAW BLVD. 
HAWTHORNE, CA 90250 MF 8:30-5:30 


CIRCLE 274 ON READER SERVICE CARD | 








Not Sure About | 
A Product Or Service 
You've Seen Here? | 


Then why not fill out the 
reader service card right now, 
send it to us, and you'll receive 
more information directly from 
the vendor or manufacturer. 
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VNS America Corp- 


Suite 270. 910 Boston Pos Road 
Mariboro, Massachuset’s 01752 USA. 
4-300-252-4212 
in massachusetts 598-481-4746 
FAX. “481-2218 


SEE THE ADVERT: JSER'S INDEX 
for other yNS America Corp. ads 
featuring exciting offers: 

R SERVICE CARD 


CIRCLE 207 ON READE 





Special | 
COMPLETE-PC 


ANSWERING MACHINE ... $229 
FAX -PC ... $202 
HAND SCANNER ... $169 


It PAYS to 
BUY- MHI! 


Novell NetWare 
Customization... CALL 


- SAVE UP. 
TO 70% 


ups 
SINCE 1 984 


ShipMate™PC-Manitest Sysiom 
$199 


New Orders: 

AST Premium 
286/386 
Call 


VERSACAD 
Design 3-D 


ZENITH 1490 


FlatScreen 


$579 
DESIGN CAD 


Standard or 3D 


DRAFIX 


1 Plus or 3D Module 


SMART MODEM 


PRINTERS & LASERS Hi 


Canon BJ-130 . 
Chizen 180-0 
MSP-15E . 


a8 
bd 


WANTED 


Original Programs - utilities, 
applications, ete, Earn 
royslitios in just 90 days, 
Mail or Fax your into to atta: Bill 
MS-DOS & MAC compatibip only. 


"LIGHTING Disk 
SpeedUp 


increase your Hard Disk 
Speed es much es 40% Ii! 


aeRERSSREESRE 


DIGITIZERS & PLOTTERS 


Cakbomp 1023-GT 
1043-GT .. 
Digitizers .. 


Others 
Houston Instruments .. 
OMP 41/42 ... 
OMP GIMP... 
OMP 51/62MP 
OMP 52. 
OMP S6A 
OMP et. 
OMP €2. 
MP Options 
Hitachi Puma Pad{10 Year Warranty) - 


HDG-12x12D-12 . 
HDG- t6x150-4 


Peachtree Accouning W. 
PES: Fest Choice 


ng 
Sigma Dasigne LaserView . 
Sony Multiscan 1303 .. 
Zenith 1490 Flatscreen 


jummagraphics 12x12 Plus 
18x12 Pro wi4 Butt @ Stytua .... 
Mac Bit Pad 12x12, 4ButSty .. . 


SOFTWARE HELPERS 


AutoSkatch® .. Logical Connection 266/612k .... 
Others 


CAD CORNER 
SPECIAL 


AST Premium 206/140 
DismondScan Monitor 
Summegraphice 12x12 Plus 
Intel 80287 Chip 


$3360 


Pre-approved P.0.'s are welcome. Prices reflect cash discount! and are subject to change without notice. Product com 
patibility, warranties, 6 claims are reaponsibility of manufacturer only. All returns aro subject to a restocking lee. Per- 
sona/Company checks delay etipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders: 


Dac Easy a6 nonnece 
10 Year Warranty 
Puma HDG-1212D-4 
Includes: 
4Butt Cursor, 1-Butt Pen 


Orafix 30 Mad & Options & Mouse Emulator. 


Ootare § Sen0D8 Back Up Pie. 33 
Excell PC .eeeeeeee ..281 


PRODUCTS NOT LISTED... CALLI 


CAD...etc. 


PC & MAC 


1-800-621-3999 


PANASONIC 


1091/-m2 


sSGANNERS 
ScanMan or Complats|BC 


DI 


Mitsubishi 40/70 Mb Hard Dri 
W2tAT, 23m... 
Panasonic FAX Board 
Seagate $1226 weard 
$7238 30Mb wicard . 
‘Srast Modem 12008 int ww 
24008 int wisw 
Toshiba 3.6 XT/AT 720k Drive... 
§.25 XT/AT 360k Drive .. 
Robotics .. 
Courier 2400 
Courter 2400E 
HST 9600 .. 


BOARDS & NETWORKS 


oh888 


:88as 


Adage ADI0/4 


0287-8 (<10MHz) 
80287-10 (e>10MHz) 


Intel AboveBoard 206/512k ..... 
AboveBoard PS 286/512k .... 

Paradise EGA 440 
VGA Plus... 


aBeES28 


obese: 


Sharp Fax 
UX-140 
Group 3 

Auto 8 Manual 
Build-in Phone 
Hall Tones 
$eea 


Service You 
Expect Il 


MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 
Phoenix, AZ 85051 


New Orders: 
1-800-621-3999 
Order Info: 602-997-8877 
Fax:602-943-3033 


Volume Bids 
Wecome! 


VISA 
MASTERCARD 
PO's 
dust Call First. 





CIRCLE 387 ON READER SERVICE CARD 


Choose Your Hardware 


with the purchase of $2995++ 
of software or #4995++ of 
hardware. 


Standard 386 Features: 

32-bit Intel 80386-16 CPU. 

© 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

¢8 16 20 MHz Keyboard 
selectable. 

° ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller.1:1 interleave. 

* 1.2MB High Capacity 
Floppy. Drive. 

¢ Super deluxe heavy duty 
tower case with 6 half-height 
drive openings. 

* High-resolution 12” Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

° 101 Key Enhanced Keyboard, 
Pleasant “Tactile /Click” Feel. 

© 80287 /387 Math- 
Coprocessors optional. 

* Fully compatible with 
virtually all XT,/AT and 
386 software. 


Upgrades for your FREE 

386 System: 

¢ VGA Color Upgrade — 
add only $495. 

© 20 MHz CPU Upgrade — 
add only $195. 

* Call for all other options 
and upgrades. 


SOU ie a trademark of The Santa Crus Operation, lac. + XENIX is a regetered Gedemerk of Microsoli Corpomalion » VP/ii is a tidesliark GPINTERACTIVE Syaetis Conparaition 
* PS/2 XT and AT are trademaria of 18M Corporaon. Prices art subject to change without aetice. Call for complele werranty details. 





NEC LC890 L 
_ DRIVES/ TAPE — a Panasone ‘oait 


ecne a Dives: 


1, OTHER HARDWARE, 
Everex 6OMB T 
Panasonic Wom Dre fA. fal The Compan: ao 


— BOARDs —— Protea Moa Modems 


235 Hitachi Puma Pro 
275 Kuro Digitizers 
189 Summaskeich Plus 
499 Roland Piofters 
153 Sweet P600 
CALL Amdek Smart Soon 
CALL Diamond Scan 14” 
379 Goldstar 1420 EGA 
329 Princeton Uitrasync. 
995 Conus 402 


SOFTWARE 
> SCORING —s—) SERE AE SMEETS = = 
Framework fit 
tector! pecans 


New Views 


Open Systems 
Timestips il. 


CAL 
115 Word Pertect 50 

195 Wordstor Pro 5. 

265. Xywnte Ill + 

405 —— UTILITIES —— 
199 microsoft C Compiler = 289 
185 Quick Basc/C 6 

— GRAPHICS pits Turbo pis ooee 61 


Byine 6 
Page Moker 30 64 
225 Windows 286 


Poge Pert 

Se First naerer ] 71 Brookyn Bridge 
509 Colender Croctor+ 

52 DesWink 2 

205 Orsk Technician 
1§9 Lopink 
249 Mace Utilities 
279 Norton Ublities Ady 


Fresionce Plus. 
Gora Cad Level 3 

an car 
Sar raie 


Genus prt ‘Halo 
Folx 
Microsoft Mouse 


800-662-2686 econ om, 


forCa. Orders, Tech Support. 415-255-2230 


Cail ar Write far Free Catalog 
PAYMENT: Viso, MasterCard, Cashier's Checks, Per- 
sanal Checks with hold Qualified PO's. CA orders 
add sales lax SOFTWARE SHIPPING— UPS ground-2% 
of order, $5 min UPS Blue-3% of order, $7 min 
HARDWARE — Coll for charges DEFECTS: Replaced or 
fepaired at our option RETURNS: Subject to restock 
jee 


All Products New with full warranties 
Price & avaitobillty subject to change without notice 


THE 





3IMPANY| 


584 CASTRO ST., SUITE 487 SAN FRANCISCO, CA 94114 





ELECTRONIC 
WHOLESALE HOUSE 


OF 
AMERICA 


1-800-458-5446 


IN ILLINOIS 1-312-498-7980 


FAX 1-312-498-3237 : == f 
EPSON == 
COMPUTER PRINTERS 

PRICE © MODEL PRICE 
9 pin 80 col. CALL = 10-500... 24pin 80col. CALL 
9 pin 80col. CALL = =L0-850. 24pin 80col.. CALL 
9 pin 136 col. CALL = 10-950... 24pini110col.. CALL 
9 pin 80col. CALL £0-1050 .. 24 pin 136 col... CALL 
9 pin 136 col. . CALL LOQ-2550 .. 24 pin 136 Col. CALL 
Complete selection of EPSON accessories, tractors, cut sheet feeders, scanners, 
serial boards, ribbons & cables. 


NEC’ ne! on, OKIDATA 


24 pin 80 col CALL 180cps 80 co 

COLOR 80 col 351900 240cps 80 col 

24 pin 80 col CALL 240cps 136 col 

24 pin 132 col CALL ( 400cps 136 col 

24 pin 136 cot $839.00 ‘300cps 80 col 

24 pin 136 col $1050.00 270cps 80 col 

PAGE PRINTER CALL ML 393 4S0cps 136 coi 
La: PAGE PRINTER CML LASER PRINTER 
NEC MULTISYNC It MONITOR $575.00 


ELECTRONIC WHOLESALE HOUSE OF AMERICA J AUTHORIZED 
CORPORATE COMMERCE CENTER - SERVICE CENTER 
3100 DUNDEE RO.. BLDG #706 = 

NORTHBROOK, IL 60062 FULL TECH SUPPORT 


CIRCLE 520 ON READER SERVICE CARD 














A Challenge To 
Our Advertisers... 


Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC Magazine's Direct 
Marketing Connection. It’s the first place serious brand specifiers look 
for the products, prices and vendors that meet their needs. 


Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by mail and telephone during the 
past year!* This is an audience that is responsive. 


With 15% off the general advertising rate, and a circulation of 550,000 
brand specifiers, you can’t afford not to be here next issue. 


“Starch Study, July 1986 


One Park Avenue 
New York, NY 10016 


¥ (212) 503-5100 


PC MAGAZINE &@ ee ERR eae ee 


OVER 


$4,000,000.00 
INVENTORY 
IN STOCK 


att EPSON 
Printers 
in Stock for 
Immediate Shipment 


Nobody Sells 
EPSON for less 


Quality computer products that deliver 
outstanding performance and value 
_ at prices only 


YoVa' | 


EPSON’ 


SS Ce ee ee 
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CIRCLE 748 ON READER SERVICE CARD = - 


© 180 cps in draft mode 

© 60 cps (ee co in Near Letter 
Quality mod 

Friction and Tasltr feed 


© Two resident Letter-quality 


@ Automatic single-sheet loading 
nr a Tate. 
q 


tr @aer 


wie pape prints graphics 


© “Shadow” and “Outline” print 


cps in Graft mod 
Front panel controls © 88 cps in Near Letter "Quality 


Options © 264 cps in draft mode Options ’ poe paper handling 
E ree nat ft Windows ° 08.008 in Near Letter © Tractor Feed Options 
Software for Microsoft Wi Quality mode ° Cutsheet feeders "Tactor Feed 
eee bere antes 82K, puter © Cut-sheet feeder 
paper handling 
Front panel controls “cea 


Rev cans 


@PIN DOT MATRIX PRINTER 


© §33 cps in SuperDraft mode; 
480 cps in draft mode; 80 cps in 


Fv aenr 


Dad Pen oer et ath EX-80C . 
° pus! lf m © 240 cps in draft Elite mode 
two Lele paper paths. © 300 cps (12 CPI) in draft mode © 48 cps 2 Near Letter Quality 
* Sma paper handing ° 54 ors in Near Letter Quality © 8K buffes 
© Software compatible with 8K butter © 136 coun 
industry standard Epson FX © 8 typestyles ® Friction and tractor feed 
control codes. © Fron rapa controls © Automatic single-sheet loading 
© Optional |-O 8300™ TWINAX = g. tor feed © Front panel controls 
ae Avatar® EP-connect COAX = single 3 hen loading © IBM ProPrinter character set 
terface Doards provide GWEC gutta Options 
pill Soe en © Color enhancement © 32K buffer 
erwironments. * 32K butler © Cut sheet feeder 


“ can offer! 








trom 919900 


EPSON 





ye 324 cps (Elite 12 CPI) 


in draft mode 
© 405 cps (Elite 15 CPI) in uttra high- 
speed mode 
e 106 cps (Elite 12 CPI) in Near 
Letter Quality mode 
© 8K buffer 
© § Letter quality fonts 
© Front pane! controls with LCO display 
Options 
@ Single and dual-bin cut-sheet feeders 
© Color enhancement 
© 32K buffer 


© 264 cps in draft Elite mode 
© 54 cps in Near Letter Quality 
© 8K buffer 


© 136 column (FX-1050) 

© Friction and tractor feed 

© Automatic single-sheet loading 
© Front panel controls 


Options 

© Cut sheet feeder 
wienvelope feed 
capability 

© Serial interface 


AUTHORIZED 
EPSON® DEALER 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Nationwide Toll Free 
y => a ! . > Q HK » A, 


Bz 
y 


i} they 


~ FAX aaa 
(312) 498-1426 (312) rer Paice 


AP 


CHARTER MEMBER 
y } 


MICROCOMPUTER 
MARK Erne COUNC! 
Cs 





==] 5b; = & 


WE OFFER YOU ABSOLUTELY NOTHING! 
EXCEPT THE LOWEST PRICES ON 


aay AALERIISTrR 


RmNMIAlLrPealrra 





























MDDEL 25 MDNO, 512K, 720 OR $1,045.00 
MODEL 25 COLOR, S12K, 720 BR $1,339.00 
MODEL 30-002, 640K, 2-720. DR, MCGA $1,259.00 
MDDEL 30-021, 7200R, 20MB, MCGA $1,699 00 
00206 BYS § — 1DMHz 
MDDEL 30-286, S12X, 720. 0R $1,499 00 
MODEL 50-021, 1MB, 14 DR, 20MB, VGA $2,609 00 
MODEL 507-031, 1MB,14DR 30MB VGA $2,943 00 
MODEL 60-041, 1M8, 140A 448, VGA $3,799 00 
18 & 20MHz 
MODEL 70-E8, 1MB, 140A, GOMBVGA $4,400 00 
opel et. 2MB, 14 DA, 121MB, VGA $5,799 co 
MONOCHROME 8503 $208.00 
COLOA-BS12 (14°) $432 00 
COLOR 8513 (127) $550 00 
Cog, 54 (8) 81,150 00 
; 81 750 00 
DESKPRO 286, AS ABOVE W/40MB $2,489.00 
OESKPAO 286, AS ABOVE W/80MB $2.889 00 
DESKPAO 386-20, 1MB, 12DR $3.899 00 
PRO 386 MODEL 60, 20MHz $5,479.00 
COMPAO 3868/16 MODEL 1, 1MB,10R $2900 00 
COMPAQ 386S/1B MDDEL 20 W/20MB = $3,424 7S 
COMPAQ 3865/16 MODEL 40W/40MB = $3.900.00 
COMPAQ DESKPAO 38625 MODEL 11D $7,699.00 
COMPAQ DESKPAO 38625 MDDEL 300 «$9,899.00 
APPLE“ 








AST MODEL 80/90/120740/170 
AST MDDEL 300, 34D & 390 
er 








EVEREX 286/10 S12K, 1208 $1,119 00 
EVEREY Dee HOS 12.0) $1 sae 
EVEREX 38620, 1B, 120R $2,295 00 


LASER 


LASER XT TURBO 1D MHz W/640K, 20MB $1,099 00 
2.360 DR, SER/PAR, CLK/CAL, TTL MONO 

PACKAAG BELL W1 WIDE 1 YEAR BEF 

PBGG XT TURBD, S12K,1360DR, DOS, $639.00 
GW-BASIC SER/PAR, COLOR/MONO CARD 








QWAIT, 640K,12DR 81,125.00 
MODEL 2108 CALL 
MOOEL 2112 
MDOEL 2200 L 
MODEL 2214 Ih 
MOOEL 3218 








if SH! 286/12, 640K, 2 OA, 8KL 

MITSUBISHI 12 
NEC MULTISPEED ez, 640K, -2DR. BKLT $1,449.00 
NEG MULTISPEED HD, V30, 1 DR, 20MB $2,279.00 
TOSHIBA 1000 B0CB6/S, SI2K 1DR 8789 00 
A 00 





TOSHIBA 3100-20 286/8 640K, 20MB $2,979 
TOSHIBA 3200 286/12, 1MB, 1DR 40MB $3,699 
TOSHIBA S100 366/16, 2M8,1DA 40Ma $4. 

ZENITH SUPERSPOAT 2 8088, 640K 2DA 8B! 
ZENITH SUPERSPORT 286/12, 1MB, 20MB $3499 


8; 


{DST DRDERS SHIPPED WITHIN 4S HOURS 
Proes reltect 3% cash discount Allow 10 business 
Gays for shipping when paying by personal chack 
‘Software chips and other eectronic components are 
oot retumabls Returns are subject lo p restocking 
charge Prices are subject to change without nolice 

















AMDEK 41D, AMBR/GRN, 12°, 720X350 $149.00 
AST, B&W, 14”, 740.X 350 $179 50 
COMPAQ AMBER, 12”. 720 X 400 $191 00 
GOLDSTAR GREEN, 12°, 720 X 350 $75.00 





NEC MULTISYNC GS, B&W, 14°, 720X480 = 199 00 
PACKARD BELL, AMBA/GRN, 12°, 720X350 $79.99 
PACKARD BELL, ABEW, 14", FLATSCR, TS $129 00 
WYSE 530, AMBR/GRN, 14°, 720 X 350 $175.36 
WYSE 700. B&W, 1S", 1280 x 600 $499.00 


COLOR MONITORS EEE 


AMDEX 600, 13°, 640 X 240, 43 $339 00 
AMDEK 722, 13°, 720X350, 31 $444.00 
GOLDSTAR, 14°, 640 X 200, 43 $239.00 
LTI COLOR 14° 640X200 43 $269 00 


MAGNAVOX CMB762, 14°, 640X240, 42 $259.00 
SAMSUNG COLOR, 12”, 640 X 200, 43 $259 00 
TAXAN 720, 14°, 640 X 200, 43 $299 50 


MONO/COLOR BOARDS EEE 


HERCULES GRAPHICS PLUS, 720 X48 64K $179 00 
HERCULES COLOR W/PAR, 640% 200, 16K $146 00 
HERCULES INCOLOR, 720 X 348, 64K BY4 $249.00 
MONOCHROME GRAPHICS W/PAR, TAXKM8 $69 85 


EGA’ 


AST EGA, 14°, 640X 350, 3 
Petite ape 14", Bde a 


GOLDSTAR EGA 14° 640X350 23 can 


nae a kal 








¢ 14° 


IMTEC VGA MULTL-MODE, 1, 600 560, 1s $469 00 
MAGNAVOX EGA SCM043, 14°, 640 X 350, 39 $335 00 
‘MAGNAVOX VGA SCMO62, 14°, 640 X 480, 39 $449 00 
NEC MULTISYNC II. 13° 800 X 560, 31 $579 00 
REC MULTISYNG PLUS, 14°, 960x720, 31 $879 00 
NEC MULTISYNG ML, 19°, 1024x 768, 31 $1,939 00 
SAMSUNG EGA 14°, 640.X 480, 31 $389.00 
SONY MULTISCAN 1303, aS ach 1 $649.00 


14° 800 1600 T: $499.00 





TAXAN 770 MULTISYNC, rama cmon i) $599.00 
TEKNIKA MULTI-MODE/VGA, 13° 900X680 $499 00 
ZENITH FIM ZCM-1490, 14°, Laad tb 28 $669.00 


EGA/VGA 





AST VGA. B00 X 600, 256K, 256 COLOR $1450 
ATI WONDERBOARQ, EGA, VGA, CGA $249 00 
ATIVGA VIP $307 00 
BOCA EGA 640 X 350 $159 00 
COMPAQ VGA. 640 X 480, 256 COLOR $449.00 


EPIC, 480, EGA CGA, MDA, HERC 640 X 480 $189.00 
GENOA SUPER EGA, HI-RES 640 X 480, 256K $21S 00 
GENOA SUPER VGA, 600 X 600, 256K $275 00 
GENOA SUPER VGA, 768 X 1024, HI-RES = $389 00 
NEC MVA 1024, 384% $949 00 
NEC MVA 1024 ENHANCED, 756K $1,049 00 
‘ORCHID DESIGNER VGA, 640 X 480, 256K ane 
PARADISE VGA, 800 X 600, 256K 


RADISE Yr, SSIONAL 800 X 600, 256K 


#6 00 
PARADISE AUTOSWITCH EGA, 640 X 480, $199 00 
STB AUTOEGA, 640 X 350, 756K. 64 COLOR 8149.00 
STB VGAEXTRA, 640 X 490. 256K, 256 COLOR $259.00 


VIDED 7 VEGA DELUXE 640X480. 256K $739.00 
VIDED 7 VGA, 640 X 480. 256K, 256 COLOR $299 00 
WYSE MDDEL 30AMBER DRGREEN $299.00 
WYSE MODEL SO AMBER DRGREEN $369.00 
WYSE MODEL 60 KEYBOARD $100.00 
WYSE MODEL 85 AMBER ORGREEN $375.00 





Credit card charges are submitted at time of shipment 


TOMHz 286 FILE SERVER, ARCNET PC 
TERMIHALS, LOADED NETWARE, 
CABLES, TERMIHATORS AND TEES 
EVERYTHING - PLUG IN & TURN DN! 


€ 


ADV NETWARE 286 V2.1 SFT $2,499.00 
ADV. NETWARE 286 V2 12 $1.79 00 
ADV NETWARE 266 V2 12 SFT $2999 00 
ELS 4-USER SOFTWARE $429 00 
ELS B-USER SOFTWARE $999 00 
RE 
ARCNET (B BIT) POXT 8165.00 
BERMOULL BOK 104 1D $1,395 00 
p LL BOX 2 81.599.00 


BERNOULLI NON BOUTABLE CONTROLLER $159.00 








BERNOULLI BOOTABLE CONTROLLER, $209.00 
COMPAQ 360X FH FDD POXT 47 00 
FUJITSU 360K, HH FDO POT $69.00 
MAXTOR 1140 118MB, FH. es OR a jane 
9S WSCS' 9 
MINISCRIBE 20MB. H/H, GBMS W/MEN $299.00 
MINISCRIBE GOMB, H/H, 61MS W/MFM $450.00 
MINISCRIBE HARD DISK CAAD ae $399.00 
MINISCRIBE HARO DISK CARD $419.00 
MINISCRIBE 40MB. H/M FOR AT $350.00 
PLUS HARDCARD 20MB, PC/AT $550.00 
PLUS HARDCARD 40MB, POX? $670.00 





@ F/M 2OMS FOR AT 
SEAGATE ST238 30MB HH, GSMS WALL = $299.00 
SEAGATE ST251 40MB, Ht, 40MSFORAT $399.00 
‘SEAGATE ST251-1 40MB, HH, 28MS FOR AT $499 00 
SEAGATE ST1251-PS2 20MB, HH, $358.00 

FOR PS/2 MODELS 25 & 30 


4096 S0MB FA 20MS WSW 





ARCHIVE 40MB (NT XT/AT 
ARCHIVE 60MB INT XT/AT 
IRWIN 10M INT XT/AT 





ARWIN 20MB INT XT/AT IN STL 
URWIN 40M INT XT/AT L 
MOUNTAIN ee eM IN STOCX 
MOUNTAIN 150MB EXC Bae 
WANGTEK BOMB INT at $599 00 
MODEMS EE = 
EVEREX 1200 BAUO INT $109.00 
EVEREX 2400 BAUD INT $199 00 
EVEREX 2400 BAUD EXT $289.00 
HAYES SMARTMDDEM 12008 INT W/SW $289 00 
HAYES SMARTMODEM 12008 INT $250 00 
HAYES SMARTMODEM 1200 EXT $269 00 
HAYES SMARTMDDEM 24008 INT W/SW $424.00 
HAYES SMARTMODEM 24006 INT $379.00 
HAYES SMARTMDDEM 2400 EXT $424 00 
PACKARD BELL 2400 BAUD INT $169.00 
MODEM W? (PRG COM) SW 
PACKARD BELL 2400 BAUD EXT $199.00 
USR SPORTSTER 1200 HALF CARD INT $106 00 
USA SPORTSTER 1200 EXT $128 00 
Hates aii le . $179 00 
l 3 
18M 5250 EMULATION 2 7) CONV KIT $633 75. 
EXTERNAL MODEM CABLES $15.00 


srr) Ie 


-800-426-2489 


CREDIT TERMS AVAILABLE TO QUALIFIED BUYERS 


CIRCLE 106 ON READER SERVICE CARD 











ARCNET (16 BIT) 286386 $350 00 
ETHERNET $259.00 
ETHERLINK PLUS AT $599 00 
MICROCHANNEL CARDS P52 $209 00 
ARCNET PC TERMINAL 10MHz, 256K $799.00 
ETHERNET PC TERMINAL &Mtiz, 256K $799.00 

SIRIT LANTERIM SMH 1149.00. 
MDUNTAIN 4OMB TAPE BACKUP ws) $469.00 
WANGTEK 6OMB TAPE BACKUP (FS) $699.00 
ARCNET ACTIVE HUB $499.00 
ARCNET PASSIVE HUB $85 00 
ELGAR MDNITOR 1000 WATT UPS $699.00 
NOVELL UPS MONITOF $75.00 


> 
Ss 





DICONIK 180° - "BATTERY POWERED PORT 


$319.00 
DICONIX 300 INKJET, 132 COL, 150 CPS $523.00 
EPSON £X 600, 9 PIN. 60 COL, 300. CPS $459.00 
EPSON FX 1050, § PIN, 122 COL, 264CPS $539.00 
EPSON LO S00, 24 PIN, 80 COL, 180 CPS $369 00 
EPSON 10.850, 24 PIN, 80 COL, 264 CPS $549.00 
EPSON LO 1050, 24 PIN, 122 COL, 264CPS $765 00 
EPSON LO 2550, 24 PIN, 132 COL, 324CPS — $979:00 
EPSON LX-800, 9 PIN, 80 COL, 180 CPS. $219.00 
HP LASERJET SERIES Il, B PG/MIN $1,599 00 
HP DESKJET INKJET, 4 PG/MIN $605 00 
NEC 11-890 LASER, B PG/MIN $3,299.00 
NEC P2200, 24 PIN, 80 COL, 170 CPS $359 00 
NEC P5200, 24 PIN, 80 COL, 265 CPS $529 00 


NEC P5300, 24 PIN, 136 COL, 265 CPS $679 00 
WEG P960 XL, 24 PIN, 136.COL, 400 CPS $1,025 00 
NEC 3550 SPINWRITER, 13600L, 35CPS $799 00 
NEC 8850 SPINWRITER, 136 COL, 65 CPS $1,169.00 
OKIDATA ML182+, 9 PIN, 80 COL, 240CPS $243 49 
OKIDATA ML292E, 18 PIN, 80 COL, 240CPS $377 44 
OKIDATA ML29GE, 19 PIN, 136 COL, 240CPS $518 50 
INTERFACE MODULE FOR 292/293 $9499 
OKIDATA M1320, 9 PIN, CO. COL, 300 CPS $369.00 
OKIDATA ML321, 9 PIN, 136 COL, 300 CPS = $470. 00 
OKIDATA M390, 24 PIN, BOCOL, Z70CPS $469.00 
OKIDATA ML391, 24 PIN, 136 COL, 270CPS $638.00 
OKIDATA ML393, 24 PIN, 136 COL, 4SOCPS $949.00 
PANASONIC 1060), B PIN GOCOL, 144 CPS B159 00 
PANASONIC 10911, $ PIN, 80 COL, 182CPS $169 00 
PANASONIC KX-P1524, 190 COL, 240CPS = 8579. 00 
PANASONIC 10-P1595, 130 COL, 240CPS — $475 00 
PANASONIC LASER PARTNER 12 PG/MIN $1,599 00 
STAR MICRONIX NX-15, 3D COL, 120CPS $332 00 
STAR MICRONIX NX-1000C, 00 COL, 144 CPS 195 00 
TOSHIBA P321 SL, 24 PIN. 80 COL, 216 CPS $482.00 
TOSHIBA P341 SL, 24 PIN, 132 COL, 216 CPS $699 00 
TOSHIBA P351 SK, 24 PIN, 132 COL, 360CPS B1,D19 00 


FAX MACHINES SEE 


CANON FAX) 





MURATA M1600, G2/G3, 18 SEC/PG 


SHARP FO-300, G2/G3, 18 SEC/PG 81,220.00 
‘SHARP F-420, G2/G3, 18 SEC/PG $1,379 00 
SHARP FO-500, G2/G3, 1S SEC/PG 81,649 00 


TOSHIBA T3000. G2/G3, 1PG, 1S SEC/PG $1,055 00 
TOSHIBA T3300, 62/G3,S PG, ISSEC/PG $1,225 00 
TOSHIBA T3700, G2/G3, 15 SECPG. AUTO 81,555 00 


MEMBER: 


MING 
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OVER 


$4,000,000.00 
INVENTORY 


ALL Panasonic 
Printers 
in Stock for 
Immediate Shipment 








* 10-inch paper width 
© 120 cps draft; 

24 cps NLO 
© Friction and adjustable tractor teeds 
e Up to 40 downloadabie characters 
* Epson and IBM compatibility 
© Near Letter Quality printing in all pitches 


C= 
© 160 cps draft; 32 cps NLO 


* Near Letter Quality printing in all pitches 
© Friction and adjustable tractor feeds 

* Up to 40 downloadable characters 

e Epson and IBM compatibility 





e 10-inch paper width 

© 240 cps draft; 48 cps NLO 

© Up to 40 downloadable characters 

© Friction and adjustable tractor feeds 

© Near Letter Quality printing in all pitches 
and PS 

¢ Epson and IBM compatibility 





e 15-inch paper width 
© 240 cps draft; 80 cps NLO 
Near Letter Quality printing in all pitches 
* Friction and adjustable tractor feeds 
® Auto paper loading for cut sheets 
¢ 5 downloadable character sets with 
32K buffer option 
Epson, Diablo and IBM compatibility 


Nobody Setis 
For less 


Printers 


CDW™ has a Panasonic printer for every 


production need. From high quality daisy wheei 


and dot matrix printers that offer speed, com- 
patibility, and diverse print styles to the fastest 


laser in its class, Panasonic has a fuil line and 


COW™ has the best price. 





Unmatched | 
Laser Speed. 
Panasonic Value. 
CDW”™ Pricing. 





_ Get it ali tal the 
Eleven pages ‘per minute. 
That's how fast the Panasonic Laser Partner 


| prints your text. With Panasonic, you get high 


speed and unsurpassed quality. With CDOW™ 

you get the best price, guaranteeing the best 

value anywhere. The Laser Partner™ includes 
all these features and more: 

® Two 250-sheet paper cassettes 

® 300 dot-per-inch resolution 


| © Five popular printer emulations, including 


H-P, iBM and Diabio 

© Standard parallel and AS-232 serial 
interfaces 

® Convenient front panel controls 

© 512K Ram standard 





CDW™ is your best source 


Panasonic 
OA 


Office Automation 








* 1§-inch paper width 
© 180 cps draft; 
38 cps NLO 
© Near Letter Quality printing 
in ali pitches 


_ ®© Friction and adjustable tractor feeds 


© § downloadabie character sets with 
32K buffer option 
* Epson and IBM compatibility 


w¥.D4ROE dad 


¢ 

' 
e 15-inch paper width 
© 240 cps draft; 51 cps NLO 
© Auto paper loading for cut sheets 

Near Letter Quality printing in all pitches 

© Friction and adjustable tractor feeds 
* 5 downloadable character sets with 32K 

buffer option 
* Epson, Diablo and 18M compatibility 


re. 


22134 Dalav 


¢ 135-inch paper width 
* All word-processing functions 
© Friction Feed and optional 
tractor of auto Cut sheet feeds 
© Auto paper loading 
© Bi-directional printing with logic seeking 
© Diablo compatibility 


uww.peene 






e 155-inch paper width 
* Auto paper loading 
Friction Feed and optional tractor 

or auto cut sheet feeds 

Ali word-processing functions 

© Bi-directional printing with logic seeking 
* Diablo compatibility 
CIRCLE 729 ON READER SERVICE CARD 


WHY WAIT? = COMPUTER DISCOUNT WAREHOUSE™ NOW! 


(312) 498-1426 


Open t terms, Oe to exoved credit 


ry 


Mllnols FAX 
(312) 291-1737 


Orns 


CHARTER MEMBER 
yw. ww 
14 > 
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ERVICES IN THE MS DOS MARKET . . . 


PRODUCT CATEGORIES 


HARDWARE 
ADD-ON-BOARDS. .449 


COMMUNICATIONS... 
449, 450 


COMPUTER 
SYSTEMS. 450, 451, 452 


DISK DRIVES 452, 453 


SOFTWARE 


ACCOUNTING 455, 456 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT... .456 


BUSINESS TIME 
MANAGEMENT 456, 457 


COMMUNICATIONS 457 
CONSTRUCTION. . .457 
DATA BASE 

DATA ENTRY . .457, 458 


DESKTOP 
PUBLISHING 


EDUCATION 
ENGINEERING 


ENTERTAINMENT/ 
GAMES 


INVENTORY 


MAILING 
PROGRAMS 


DISKETTES 


EXPANSION 
UNITS 


MONITORS 
PERIPHERALS 


POWER 
SUPPLIES 


PRINTERS 
SECURITY 


MANUFACTURING 462 


PREVENTATIVE 
MAINTENANCE ... .463 


PROGRAMMERS 


PUBLIC 


REAL ESTATE 464, 465 
RELIGION 

SALES 

MARKETING . .465, 466 
SCIENTIFIC 

SECURITY ... .466, 467 
SHAREWARE 
STATISTICS 

SURVEYS 


WORD 
PROCESSING . .469, 470 


PC MAGAZINE §@ NOVEMBER 29, 
448 


MISCELLANEOUS 


ACCESSORIES 


BAR 
CODING 47\, 472 


BOOKS/CATALOGUES/ 
PUBLICATIONS... .472 


COMPUTER 
INSURANCE 


DATA 
CONVERSION 472, 473 


DATA RECOVERY 
SERVICES 


470 


DISK 
CONVERSION 


DISKETTE COPY 
SERVICE 


NETWORKING 


SUPPLIES 


TRAINING/ 
TUTORIALS 


RATES AND INFORMATION 


PC Magazine Marketplace is a special economical section for 


produet and service listings. 


Listings are grouped by category and sold by column inehes. Second 


color option available. 


Standard Directory Listings are also available for a minimum of 4 
issues at $500 per issue ($2000 total). 
For additional information call 212-503-5115. 


MARKETPLACE ADVERTISING 
STAFF 


PC Magazine, 3rd floor 
One Park Avenue 

New York, NY 10016 
Group Sales Directar 
Kathryn J. Cumberlander 
Group Sales Manager 
Daniel L. Rosensweig 
Support Manager 
Monica B. Dixon 


Sr. Advertising Coordinator 
Linda Annis-Lopez 
Advertising Coordinator 
Wanda D. Brown 
Productian Director 

Annc Brockinton 
Productian Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Senior Account Manager 
Glenda Campbell (212) 503-5118 


NY. GA, PA, VA, DC, OH, AK. WY. MA 


Daniel Rosensweig (212) 503-5156 


Kenneth Nova (212) 503-5175 

WV, FL, VT. NH, (CA 93996 DOWN) 
Michael Brooks (212) 503-5125 

MI. CT. IL. KY, ME, OR. OK. AL, 


TX. MN, Wi, AR, NC, IN, RI, DE,SC. MO,NM. 1A 


LA, ID, MT, OVERSEAS 


Kathieen Morris (212) 503-5176 
UT, TN. NB, HI. (CA 94000 & UP} 


Jonathan Adewuml (212) $03-5117 


NJ, WA. MD. AZ. CO. NV. MS. KS. 
ND, SD (ALL CANADA) 


1-(800) 825-4ADS 


1988 





HARDWARE/ 
ADD-ON-BOARDS 


Our Comdex Overlay 
Special: Only $749! 


USVideo s Overlay add-on board gives 
the IBMPC/XT/AT user RECOROABLE 
OUTPUT capabilities FOR LESS' Com- 
bines video & computer output to 
Create high-resolution VCR tapes for 
interactive training sales & marketing 
amimahon/ttling. whatever you require 


TO ORDER CALL: 1-203-964-9000 
One Stamford Landng 


(CIRCLE 561 ON READER SERVICE CARD 


THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory ulitiz- 
ing LIM 40 specilications Segmented memory 
mapping, split memory addressing 2 mb in 
one siol. B mb lotat Spooler, RAM disk auto 
Contiguration soltware, manual, warranly alt 
included $175 tist Dealer pricing avatlable. 
TELETEK ENTERPRISES, INC 

4600 Peil Drive 

Sacramento, CA 95838 

(916) 920-4600 


TIME MASTER $35 

Clock-Calendar tor PC, XT and compatibles 
Automatically enters time and date without 
wasting valuable /0 slot Inserts transparenily 
between any 28 pin ROM and its socket Even 
works in BIOS or HO controller ROM socket! 
Easy installation 10 year lithium battery Soft- 
ware included $3500 + $250 S&H Oly 
Otscounts avatlable. Part #101TM 30 day - 
Money Back Guarantee Alt orders shipped with- 
in one business day 

Talus Engineering Inc (800) 432-9174 (24 hr) 


CD-ROM 


CO-ROM ORIVES & TITLES 

@ Hitachi ext CD-ROM Onve 1503S $699 
(list $899)! 

© Microsolt Programmer's Library and Drive 

@ Hundreds of CD-ROM titles, starting a! $29! 

© Call or write tor tree 90 page catalog 

@ 30 day money-back guarantee! 

@ Free lech support 

Get il all trom “The Bureau” 

Bureau of Electronic Publishing 

12t Norwood Avenue 

Upper Montclair, NJ 07043 

(201) 746-3031 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 .. . 


ZOO TrOor 


AIS Bos Compatible 

Sigeat Powered 

No Easterns! Power Source Necetsaiyt 
Prats Ventas up to Ten Temes Fustes 





HYPERCABLE 

6 50 FOOT ~ $79.00 
100 FOOT 200 FOOT - $199 00 
‘Technicat Support Orders Only 
(603) 635-8936 (803) 297-8425 
CIRCLE 552 ON READER SERVICE CARD 


COOMPANI 


Companion” allows you to 
add an extra keyboard and 
monitor up to 250' from your 
PC system unit. 

* Now available for * 


VGA and PS/2, 
DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 
CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
Huntavile, Al. 35805 


(205) 534-0011 
CIRCLE 583 ON READER SERVICE CARD 





COMMUNICATIONS 


Every Fax 
Machine Purchased 


WO Sharp + Murata = Ricoh 
rt = BEST PRICES IN THE COUNTRY} 
1B" © FULL SERVICE AND TRAINING 


FAX OF AMERICA 
1-800-342-FAXX 


AMERICAS LOW PRICE FAX DiS INTHUTOR 


IND. CALL 1-219-256-7019 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PC MAGAZINE @ 
449 


COMMUNICATIONS 


slegaal design, 
w price, 
ai 4 st simple cabling 
e 8 : requirements, 
Invisible Network. sad bread 
compatibility. 
= Includes all hardware and software—nothing extra Week 
to buy 
= Invisible Network” boards give high performance, 
install easily, and connect with dual twisted-pair wire 
© NET 30" Network Operating System is full-teatured, 
has extensive on-line help, and saves memory 
© File sharing, print spooling, tile record locking, menu 
system. security, network management, diskless 
workstations , diagnostics 
© Also compatible with NETBIOS, IBM-PC LAN 
Program~ Novell Advanced Netware “ 
© Lifetime warranty and 30-day money-back guarantee 


"The invisible 
Network is 2 orn 





Mods! 100 Mods! 200 Model 200A 
Compatibility t8M PC/XT/AT (8M PC/XT/AT IBM PS/2 
Micro Channel 
1 8 Mbps 
$399 00ea 


lavisiole 
Software. inc. 
481 47th Ave. 

Son Frencioce,CA 
94121 

(415) 221-0916 


0.7 Mbps 
$199 00 ea 


1 8 Mbps 
$299 00 ea 





For more intormation call (415) 221-0916 or write 
CIRCLE 555 ON READER SERVICE CARD: 





MACHINES 


+5789.06 

FB..$1329.00/1549.00 
1200H/H1B .$2199.00/2399.00 
13200.. ..... $3640.00 
T5100. ---$4649.00 


SAN Y Oconruters 


Sanyo LapTop .. --. $ 995.00 

ea ha ies, 640k Le 

Ser. Par upertwist 5: 

Sanyo AT 286 Sysien nT a85.00 Sharp FO 220/550 

Sanyo AT 386 System .....$2125.00 s rp . 

Sanyo SF 600 Copler......$ 545.00 [Sanyo SF100/SF200 ..$ .$995/1195 
Terms: Prepayment Prices Visa M/C (COD+2% Restock 20% prices can change. 


T.P.C. 12603 Hoover St. Garden Grove, CA 92641 
Rent*Buy*Lease 800-444-3199 Fax 714-891-1202 


CIRCLE 556 ON READER SERVICE CARD 


Murata MI/1200/1600....$ 695/Call 
Ricoh 07/10/20 CalVCall/$1595 
Toshiba 30100 / 3300 ...$ 935/Call 


Far awey and your computer is off! Phaaciios! late 
you “be there” el) you need ia a PheneSect and 
modem te power up your computer rystem. 

* 8 ring pickup lets you share 9 voice line 

© Built-in hardware security cade 

© Six cutlets, 10 Amp capacity 

© Surpe protection for both AC and Telephone Hae 


Oaly $395, includes utility diskette with examples for 
lnading software peckages. 


CYBEX CORPORATION 
2000 H Sob Wallace Avenue 
Huntsville. AL 35805. 
{205} 5340011 
CIRCLE 557 ON AEADER SERVICE CARD. 
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FAX MACHINES 385 


Sharp F $4470/1519 
Murata M1200/1600 $785/980 
Savin | Ii, WLM, V cait 
@ COMPUTERS @ MODEMS 

@ PRINTERS @ H/F DISK DRIVES 


Shop around We are the best 
US Data Link 








44433 Pickwick Lone 
Gorden Grove, CA 92644 
Nationwide — 1-600-872-8320 
Califomia ~ 744-839-5419 
FAX: 744-839-5036 
CIRCLE 558 ON READER SERVICE CARD 


COMPFAX, INC. 


SHARP FAX MACHINES 


FO 300 $1174.00 


FO 500 $151900 
FAK PAPEV AVARADLE 


CHIPS - All Speeds 
Can 
Caa 


256K 
Processors: intot Cail 


OIGITIZERS 
Summasketch/Plua $339.00 
“We Are The CHEAPEST” 


2323 James Ct Aringion His IL 60004 
+ $-000-243-7775 
Rinoes - 342-304-2334 


CIRCLE 559 ON READER SERVICE CARD 


Make Money 
With Your PC 


A Revolutionary Software System, de- 
signed for maximum profits with minimum 
setup, now transforms any [GM PC/XT/AT 
or compatible computer inte 2 secure, reliable 
Bulletin Board and Information Host System. 

Subscription Systems throughout the free 
world arc presently being used in dial-a-date 
and matchmaking applications, for multi- 
user databaxcy and multiple listing endcav- 
ors, on-line order taking. along with scores of 
other lucrative telecommunications Lasks, 

To learn more about this unique. sclf- 
Perpeinaling opporkinity that cen adapt wo 
both voice and dati chvirunnwots. contact 
PC/WORKS al (805) 644-0721 or FAX (NOS) 
650-0195, 


CIRCLE 560 ON READER SERVICE CARD 





| FREE 


I LOCAL AREA 
| NETWORK 


I information and iiterature. 


pee: Cail this pre 
andiisten to our 3-minute tape 

Jrecording immediateiy, or you | 
pmay waste thousands ofy 
eo: (415) 837-2385 1 
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MONO SYSTEM 
= Wi Mono Monitor 
© 20 MB Hard Dish 
CGA CGLOR SYSTEM 
“WGA Monitor 


°20 MB Hu it 


5 EGA COLOR SYSTEM 
*WEGA CARO 








OF cen 
" és 
6 20MM2 
EGA COLOR 
TEM 





Hz Opt 
he) MONO SYSTEM 
Pi Mono P Card 


Mo 





VGA SYSTEM 
WYGA Gard & Moret 


702 S. Del Mar Avenue #2, 
San Gabriel, Calitornia 91776 
{FAX) @18-286-8652 





PACIFIC COMPUTER 


(818) 571-5548 


ORDER ONLY 
(BOo] 421-1902 1) CAP 
(B00) 346-7207 (OUT CA) 


CIRCLE 561 ON READER SERVICE CARD: 


joenix BIOS 
or 16 MHz, 0 wait states 


je to 1 megabyte 
in board clock and calendar 
@ Digital speed display 
@ Hardware reset & turbo sw. 
@ 5-Dr. capacity with 3-Dr. open 
™@ 200 watt power supply 
12 MHz 16 MHz 
Bare Bene 490.00 645.00 
Comes with: 
M@ Zero K RAM 
@ 1.2M fioppy drive 
925.00 


_t Fioppy/HD ctr 
I 101-kay keyboard 

Order (800) 543-5107 (amam 
oe info |) 990-2097 


770.00 
| JAWIN COMPUTER PRODUCTS | 
We stock over 100 items of peripheral 
cards, please write for our price list. 


CIRCLE $62 ON READER SERVICE CARD 


Rade Shaek-Tandy 
COMPUTERS 


Next day 
anywhere 
in the 
U.S.A. 








Computer Systems/Disk Drives 


XT 8Mhz 640K 20MB 
AT 10Mhz2 640K 40MB 
386 20Mhz 40MB 
Seagate 20MB HD + Kit 
Seagate 30MB HO + Kil 
Seagate 40MB ST251 


PRINTERS nat ly HO 
CELL-PHONES Fujtsu 1 2MB FD 


Sony 3 1/1 FD 720K 


FAX-UNITS, ete. os ee 


SHOP AROUND — BUY HERE 


NnATIONAL 1234 South St.. Long 
Tals (213) 422-4444 
Fox: (213) 422-7576 
CIRCLE S65 ON READER SERVICE CARD 


cach, CA, 9080S 





COMPUTER WAREHOUSE G1AIB 
(200 HWY 377, GRANBURY, TX 76043 
Cust Serv (817) $73-0220 


rerx_ 800-433-SALE 













THE SHOWCASE FOR PRODUCTS AND 
SERVICES IN THE MS DOS MARKET... 


Also Available: 

e IBM PC, XT, AT 

PS/2 Models 60, 80 
Compaq Portable Ill 
Compaq Deskpro 386 
Macintosh SE, Mac t! 
a Laser Writer NT 
HP LaserJet Serles 1I 
And Many More! 


ie] Computer Rental] 


#1 Computer Rental Company in the U.S.A. 


InfoWorld's Best 386 Value 







12 Stot 286 30 MB, Monitor 
$898 $2395, complete! 

Samsung XT "Yastest 286" 
$595 


PC World 


Feel 


Free Power }6MHz with ISM AT trade-in 





25 MHz 386 - 80 MB $595 - 150 MB $1195 


CIRCLE 566 ON READER SERVICE CARD 






PC MAGAZINE # NOVEMBER 29, 1988 
450 


CONFUSED? 


PRC Technology Is your DTK authorized computer dealer, providing DTK 
Systems in any configuration. You are the boss! Here are just a few examples: 


DTK 386/20 Mhz SYSTEM 


§ INTEL 80386 MICROPROCESSOR 

§ 220 WATT POWER SUPPLY 

© DTK AT CASE WITH KEY LOCK 

© 32 BIT ARCHITECTURE 

=| 10 MB RAM 

= CLOCK CALENDAR 

| WESTERN DIGITAL WA-2 HD/FOD CONTROLLER 
© 12 MB FLOPPY DRIVE 

§ ENHANCED 101 KEY KEYBOARD 

=| MONOCHROME GRAPHIC W/PRINTER PORT 
§ SAM SUNG AMBER MONITOR 


DTK 286 AT 10 Mhz SYSTEM 


§ INTEL 80286 MICROPROCESSOR 

© 220 WATT POWER SUPPLY 

© OTK AT CASE WITH KEY LOCK 

© 16 BIT ARCHITECTURE 

© 512K RAM 

§ CLOCK CALENDAR 

| 1.2 MB/1 44 MB/360K/720K CONTROLLER 
© 12 MB FLOPPY ORIVE 

§ ENHANCED 101 KEY KEYBOARD 

=| MONOCHROME GRAPHIC W/PRINTER PORT 
= SAM SUNG AMBER MONITOR 


| TURBO SWITCH W/LIGHT 
$2229" 


LASER PRO EXPRESS 
SERIES I 


...BY ALLTHOSE 
COMPUTER ADS? 


There are no gimmicks at 
PRC Technology- 
ONLY HONEST VALUE! 


Take the risk out of your 
mail order buying decision 


& GO TO PRC! 


XT § AT are Reg:stered Trademarks of IBM Corporaton 
OTK @ a Regstered Trademark of Dataiech Enterpnses Co. Lid 


= TURBO SWITCH W/LIGHT 


$899" 


*COLOR ADD $200 ™ EGA ADD $450 @ VGA ADD $525 


CALL NOW FOR THE SYSTEM 

OF YOUR CHOICE! 
Call 1-800-GO TO PRC In California 1-818-350-8810 
PRC Technology Inc. 


9460 Telstar #1 © El Monte, Caltorma 91731 
Fax orders 1-818-350-8922 Open 9am-7pm Mon thru Sat 


| FULLY SOFTWARE COMPATIBLE 
© 10 MB RAM 

© 8 PAGES PER MINUTE 

§ 27 STANDARD FONTS 

@ RS-232 & CENTRONICS 


$1669 





CIRCLE 567 ON READEA SERVICE CARD 


IBM PS/2’s 


Up to 41% off! 


etd “Your Cast 
3.595 


ZENITH = TOSHIBA + NEC 
* SHARP « OATAVUE 
The Latest Laptops at Low Prices 
along with a wide Selection of Acces- 
sones including . . . 
« AFFOROABLE 5%” or 3%" EXTER- 
WAL and INTERNAL DRIVE UNITS for 
* LAPTOPS and DESKTOPS (360K, 
720K, 1.2K and 1.44K). 
« DICONIX PRINTERS . . . 1200 AND 
2400 BAUD MODEMS for LAPTOPS. 
For Low Pricing and Fast Reliable 
Service call . 
COMPUTER OPTIONS 
UNLIMITED 
for the Smart Buyer 
201-469-7678 > 7 Days 
SAM-10PM (EST) 
CIRCLE 568 ON READER SERVICE CARD 


Our 12th year ol DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Toll Free 800-231-3680 
“Others copy our ads, 


but not our sem jee 
Wa will meet or beat. . . 
GUARANTEED LOWEST PRICES 


ff MARYMAC inousrries inc 
| 22511 Katy Fwy 
Katy (Houston) TX 77450 
1-713. 392.0747 Telex 774132 


CIRCLE 369 ON AEADEA SERVICE CARD 


| MODEL 50-021 
MODEL, 60-041 
MODEL 60-071 


HP Laserjet i 
HP Desiget 


EPSON 
LAPTOPS 


800-525-7733 
CIRCLE 571 ON READER SERVICE CARD 


MICRO WHOLESALES 


AST COMPUTERS 

286, Model 80: 812K Ram 21445 
Madel 80, 140x, 140, 170. Call 
306, Model 300: 1MB Ram $2906 
Model 340, 380 Cail 
MITSUBISHI COMPUTERS 
MAP286, 310:640K,1.2MFOD $1006 
(AP 288, 300-168, 1.2 FDD $2206 
Laplop 266 Computer Call 
ZENITH LAPTOP 

1O4HF 840K, 2OMB HD, Doe $1905 
Supersport 288, Battery, Dos Call 
CIRCLE 572 ON READER SERVICE CARD. 


MODEL 80-311 


American Micro Competer Center 
2890 Griffin Road - Sulte #4 
Ft. Lauderdale, FL 33312 


(305) 985-9406 
CIRCLE §70 ON READER SERVICE CARD. 





(713)-772-4160 


EPSON PRINTERS 
FX86O, 282 cpe, G pin, NLO $340 
Lxe00, FX1050, Exso0,LQ1080 Cail 
HEWLETT-PACKARD 
LaserJet i vetoner $1660 
7475A Plotter, 8 pens $1321 
PANASONIC PRINTERS 
10011, 182 cpa, 3 pin $180 
10001, 10821, 1582, 1605, 1624 Call 
INTEL MATH CHIPS 
All chipe (8087, 80287, 80387) Call 
Hours: (M-F) 9:00a-5:30p CST 


PC Magazine Marketplace the ultimate target market! 
The brand specifiers who read PC Magazine don't have the time to 
shop. oe their only concern is getting what they need as quickly as 
possible. 


They! DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplace's Direct-Response/Display Ad for- 
mat represents a fast, easy and cost effective method of product acquist- 
tion. They know it will have the products they need and the information 
they want regarding price, volume discounts, specifications and delivery. 

If you think that your business can benefit from the 550,000 brand 
specifiers who read PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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> fs 
| 4 f\ 
COMPUTER SYSTEMS 


Ona Scale of 1 to10 


TWO YEAR DIRECT REPLACEMENT WARRANTY | 
We wort ony hard dove you purchase fem os to be tee of defects for © penod (mmol 
of TWO YEARS fom purchase dote. If # Saws dunny shs penod of pre, tun « IilaiidadMielahsl 
fo us ond we wil reploce ¢ free of chore GUARANTEE 


AT DRIVES: 
20MB Soogote $1225, HH, d5ms 
40ME Seogate ST251-1, HH, 2 


POAT KITS: 

20ME Seopate 57225, HH, Ses 

‘SOME Seogote STZ38R, HH, 65m 

42M MuniScrbe 3650, HH, 61ms 

i FAST, HIGH CAPACITY AT DRIVES: 

TOMB MeiSeibe 6128, FH, 28s 33808 MinScnbe 9380, FH, 1éms 

We also carry SCSI drives, hard 336M8 Maxtor 4380, FH, 18s 

cards, ond kits for PS/2. WO comme MiniScribe 3180, HH, 17ms . $1399 


eT Systems | CALL 800-332-9266 


TIN8 MavSorbe 6085, FH, 78s — 
SOME Seogate SI4Q96, FH, 28m 


286 20MHz 


MAIN SYSTEM BOARO 80286 
Hams CMOS 80286 

23.5.0n Norton SI 

267 on Landmark Speed 
‘Switchable 10MHz 10 20MH2 zero wart state 
CHIPS and Technology NEAT chp set 
Shadow RAM for system and or vdeo BIOS: 
Hardware reset gaich 
80287 Co-processor socket 
Up to 5 megabytes RAM on board 
‘GPO slots (6 16-bn 2 6-ba) 
Turbo Led connector altows 
indicator lor current speed 


*$869.00 


AT STYLE CASE 

Frve ‘vo HT dave slots 
Reset switch on tront pane! 
Turbo and reset fed chspiay 
Tower case also avaiable 


POWER SUPPLY 

220 wail output 

115 230 VAC user selectable 
UL. CSA certiied 


ENHANCED KEYBOARO 
101 keys 
12 Functon heys and seperate keypad 


COMPLETE LINE OF COMPUTERS 


80386 COMPAQ COMPATIBLE COMPUTERS "$1625.00 
16MHz. 20MMz and 20MHz man system board w cache memory 220WWatt power supply. AT 
case, enhanced keyboard. FCC B Approved 


286 AT COMPUTER SYSTEMS “9860.00 


‘6 SMHz, 6 1OMHz, 6 12MHz. and 6 16MHz main syatem boards 220Wast power supply. AT 
case. enhanced keyboard FCC B Approved. 


@ COMMDEHIFall 88 


Booth #679 


November 14-18, 1988 
Las Vegas Convention Center — West Hall 
Las Vegas, Nevada 


Prees start from thes. Monstor ni 


DATA BANK COMPUTER 


196 WHITNEY PLACE, FREMONT, CALIFORNIA 94539 
(415) 490-5003 FAX (415) 490-3519 


IBM PC’XT AT are trademarks of Internahonal Business Machines Corporation. 
CIRCLE 573 ON AEADER SERVICE CARD 








TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 or (800) 825-4ADS 
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916 S. Howthome, Elmhurst, 1 60126 IN ILLINOIS 312-530-7266 


tan Prces ond oweilabiley subyoct to change wethent eohce 30 Doy Money Beck Gusunies Condhons 

a tot rehondable, poodect nant be w angral condtun ond vetaend © onprel corten. Replecerment Warmnty 

teteeed @ angeal carton ond vered by ongnel owner Replaconeed dives om hranhed on on exchange bets 
tnd wil be new a tehwbrshed ond of equal quality Ne drves wil be placed wiheu! a ert euthorzahen 


CIACLE 574 ON READER SERVICE CARD 


Mls mcdants odd & 7 
stepping ond handliog ch 





A Unique Way To Upgrade Your 
Computer. . . without changing your DOS! 
——— SS a 


1 or 
Gormmoms crested on pour PC with Wht PL? and canst Laptap computers, 


AAO 





for move details cal CAA ASOP DG 6 p00. 102. 


(400) 727-4599! 7277626 - Fame HO 727-0040 » OF Abe Avemey 0106, Sante Clare, CA $504 


CIRCLE 576 ON READER SERVICE CARD 





= We repalr most major brands of 


i SPECIAL COUPON | both hard and floppy disc drives 
Capacity Flat Rate SPECIAL | 90 day warranty on all repairs. 
I j0-14mb $75 ! 
| 15-19mb $99 | FLOPPY DRIVE REPAIRS 
| 20-30mb $125 $112.50 § CAPACITY FLAT RATE 
31-40mb $150 $135.00 | 180K-S00k 
| 41-49mb $175 $157.50 1 501k-1.2mb 
| 50-85mb $210 $189.00 jw eats 
| 





s6-Tz0mb ~~ S275 $247.56 


121-150mb $325 $292.50 Jb TECHNOLOGIES, INC. 


21011 Itaeca St. - #F 








I test & i 
| Evaluation $25 J Shetewortn, ca 01311 
ub VALID THROUGH 1 1/30/88 Telephone (518) 709-6400 


CIRCLE 576 ON READER SERVICE CARO 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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GS Seagate Specials 


ST-225 
ST-238R 


Oty? Oty 12 
zomo, 65s. Hn $199 
OMB. 65S. Hit 
20MB 3OMS, 35° 
a8, 668, 3.5° 
SOMB 38MS.3 5° 
42MB, 3OMS, HH 
428, 2008, HH 
OMB, 58MS, Hit 
ase 20M. FH 
ae, 20085, FH 
1228, 28ms, FH 


USM DISTRIBUTORS 
1101 Grandview Dr., SSF, CA 94080 


GF 415-952-5885 


CIRCLE $77 ON READER SERVICE CARD. 


COMPUTER PLUS 
CHRISTMAS SPECIAL 








i $ 
(805) 945-0853 


CIRCLE 578 ON READER SERVICE CARD 


$1406 $523 


SUVIB 28s 


Micropolis 71MB 28ms $549 
Miniscribe 71MB 28ms = 








40MB 28ms $379 
110MB 28ms $699 


P UNC _ «74)870-9023] 


IACLE ON MEADER SEAVICE CAD 





PS/2 DRIVES FOR PC'S AT'S 
Compatikit-PC . 

Compatikit-AT $269 
Built-in Hoppy controllers no problem Sup- 
ports multiple drives and formats. Lets your 
computer use IBM PS/2 14M diskettes plus 
more Call for further information 
VIS/MC/COD/CHECK 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W. Lincotn Hwy 

Dekalb. IL 60115 

815-756-411 





NOVELL 


‘SUPER FAST SERVER KIT for AT & 386 PC's 


170MB maxtor $1495 
XT-41705 SCS! 

380MB maxtor $2195 
XT-43805 SCS! 


380MB maxtor $2195 
XT-6300€ ESDI 

760MB maxtor $4995 
XT-8760€ ESD! 
NOVELL 2.1 Driver 


LT.D. OP. (415) 856-6686 
"AX (415) 856-0819 





BUY QUALITY 
FOR LESS! 


DYSAN 


514" DS/DD 39° 
100% CERTIFIED 
LIFETIME WARRANTY 
Price based on quantity of 250 in bulk 
includes Tyvek sleeves snd label kits 


800-222-0490 


in NJ 201-462-7628 
FAX 201-462-5658 


MEGASoft 


taciety 
ERELE aTONTeaben SER NCE CAND 


AMERIO A GROLP 


1/4" ps pp ¢ 
Buse 29°. 


100 LIFETIME WARRANTY 


31/2" OS DD (min 25) 
3 1/4” DS HD (min 30) 
5.1/4" DS HD (Color) 
8 1/4" DS DD (Color, min 100) 45 oa. 
Visa/MC accepied 
12132 Sherman Way 
N. Hollywoed, CA $1606 
hipiryg $4.00 per min erder/$2.00 each adcibomnl tet 
CIRCLE 582 ON READER SERVICE CARD 


1-800-288-8025 
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DISKETTES 
5.25 DISKETTES 
24AE in 
100% GUARANTEED 
MEDIA SOURCE and DiskAmerica have joined, to offer you 
the LOWEST PRICED 100% CERTIFIED DISKETTES. 
FORMATTED DISKS 
} COST LESS! 
1OO% CERTIFIED, FORMATTED, GUARANTEED DISKS 
AT THESE PRICES YOU CAN'T AFFORD TO WAIT! 
PRODUCT PRICE MINIMUM 
FORMATIED 5.25 DS/DD 39¢ ea. 100 
FORMATTED 3.5 DS/DD 1.59 ea. 50 
SONY 3.5 DS/DD 1.69 ea. 
SONY 3.5 SS/DD 1.49 ea. 
GENERIC 3.5 DS/OD 1.29 3 
GENERIC 3.5 SS/DD 1.19 ea. 
UNFORMATIED 5.25 DS/DD 24¢ ea. 
HIGH DENSITY 5.25 DS/HD 89¢ ea. 

CALL NOW!!! 
1-800-356-2553 or 1-404-952-2990 
FREE LABELS, SLEEVES AND WRITE PROTECTS. 

VSAM MIC. DISCOVER, AMEX oF us CoD 
583 ON READER SEAVIC! 

EXPAN SION UN ITS 
CHIP SHOP “DYNAMIC RAMS. 
eX : Sei 00 
CALL FOR THE me § 
LOWEST PRICES eae Tee 
41256 $12.50 


SAME DAY SHIPMENT 


4164 8087 
4128 80287 





41256 80387 
1 meg chips 
V20, V30 and more 


SABINA 
INTERNATIONAL, INC. 
Phone 1-800-2SABINA 
In CA 714-594-6336 
FAX 714-595-4008 


CIRCLE 584 ON READER SERVICE CARO 


HW/Expansion 
Units 


continues... 
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PERIPHERALS 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 


EXPANSION UNITS PERIPHERALS 


PC-HOOKER 


A powerful and easy touse connec- 
tivy tool that lets you hook together 
any two IBM PC compatible 
computers and transfer files ineither 
direction at speeds excaeding 
115,060 baud 


DYNAMIC RAM 
ima 85 ns $a! 
twix1 100 ns 


9- TRACK TAPE 


EPROM 
2761000 120%19 150 ns $96.95 
Ganea 20008 | 13.85 
sons 2503 «725 
tere 25008 860 
STATIC RAM 
F§ 43256u.10 sexx 1000s $18.95 
6264012 exe 120s 13.50 


(G18): 267-4961 


CIACLE S06 ON READER SEAVICE CARD 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 
This is tha hard to get IBM upgrade 
ROM thatallows youroriginal PC to 
utilize the full 640K ol RAM and 
allows your PC to recogniza and 
use a bootabla hard disk These 


are authentic IBM chips - net pulls. 
ONLY $49.95 EACH! 
g No 1501476 IBM 81-83 
SELE-RELIANT P¢ PRODUCTS 
a7) Kalakaua’ ve: a 


TELEPHONE? 806-846-1808 
CIRCLE 587 ON READER SERVICE CARD 


MONITORS 


VGA bundle 


THE BEST BUY! 
ONLY $5639 tor bundie 


VGA MONITOR 
made by iIBM® 


+ 


— 800 x 600 Res. 
— Support CGA, 
EGA, MGA, VGA 
Dealer Inquiry Invited 


Micro group 
‘oR cceae CASTS 
CALL (818) 996-8800 


CIRCLE 538 ON READER SERVICE CARD 





AND... 


For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compatible 2" 
magnetic tape subsystem for 
the IBM PC, featuring: 


© IBM tormat 1600/3200 and 800 cpi. 


® Softwara for PC-DOS, MS-DOS, 
XENIX, 


@ Alao for AT&T, DEC, VAX, VME, 
S-100, RS-232, IEEE 488. 


AKSystems 


20741 Marilla St 
Chatsworth, CA 91311 
(818) 709-8100 

TWX: 910-493-2071 


Write, phone or TWX for information 
CIRCLE 589 ON READER SEAVICE CARD 


PERFORMANCE PERIPHERALS 
for 


TOSHIBA LAPTOP COMPUTERS 


@ 2400 bas Expansion Card Intemal Modem 
with RJ11 and 08-9 COMMS-2 (for 
the T3100, 71200, T1100+ , T5100); 
M24E....... ae 
© 2400 bps Internal Card Modem wrth RJ11 
and DIN &-pin oh cars COMPACTS oe 
the T1000): M241 
@ COMMS-2 Expansion Card: S232E $199 
@ Internal Card (11000): $2321 ie 
@ AdaptaPAK 12V battery 
rechargeable pack rato) P80 é POO an 
(See FIAST Looks, 2/16 PC Mag. pg. 52) 


PRODUCT R&O farpocatianl 
1194 Pacific, San Luis Dolepa..CA 93401 
Phone (B05} 546-9713 FAX (B05) 546-9716 
CIRCLE 590 ON READER SERVICE CARO 
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¢ Complete system manutacturer 

© Support PC/XT/AT/PS2 & Mac 

© Read & write 800/1600/6250 

« Use with IBM, DEC, HP tapea 

° = Netw Cl FORTRAN, C, COBOL 

© Networking Mus ¥ 

Cuatomized software avaliable 

° * Powarful data axteaction 

® Large Invantory of Anritsu, 
Cipher, Kan , Qualeter 

© Fast technical ‘support 


| * Syatam prices from $2995 


Avold tha middieman—Go direct! 


FLAGSTAFF _ 602-779-3341 
ENGINEERING Fax 779-5998 


CIRCLE $91 ON REAGER SERVICE CARO 


9 TRACK 
oni SYSTEM 


FOR IBM PC'XT AT 


a>) 


« Maintrame to PC Oata Tranefer 

© High Speed Backup 

«Ali Softwara, Compiata System 

+ Service and Support, easy 
instellation 


call (818) 343-6505 or weile 10° 
Contech Computer Corp. 
PO Sox153 Tarzana, Calif 91356 


CONTECH 
CIRCLE 592 ON READER SERVICE CARD 


Technology that iooks 


Forward to the future 


Christmas Special 
Citizen Printers 
ANY PRICE BEAT! No matter what! 
Well Go anything possibte to BEAT 
ANY PRICE! Call today and tell us your 
BEST price on any item end welt beat 
{tt Cast for Computer Products including 
CMS Enhencements, 
Hayes Microcompuler products 
Mennessmann Tally 
And much, much mare! 
1F WE OON'T HAVE IT, WELL GET IT 
SMITHFIELD INTERNATIONAL 
1517 Lexington Plymouth, MI 48170 


Tetephone: (313) 454-0053 


CIRCLE $63 ON READER SERVICE CARD 


1988 


Faster than Lap-Link™ 
Easier than Bridge 


Connects any two PCs 
Serial and parallel 
Exceeds 115,000 baud 
Two way transfers 
DOS organizer 

Full text editing 

Talk mode 

Hayes modem support 
Print facility 

Universal cable 

5%" and 3%" disks 
PS/2 ready 


Complete only $59.95 


To order call 1-800-888-6455 


AMICA 


102 Main Street Parks Ridge, IL 60063 


Lap-Link ia @ trademark of Traveling Software Inc. 
CIRCLE S94 ON READER SERVICE CARD 


POWER SUPPLIES 


TURBO-COOL 150: 
Cool, Quiet Power 


MODEL POWER COOLING NOISE PRICE 
STANDARD XT | 150W in 

STANOARO AT 2004 

SOS PORT | SOW 140 

soz AT aanw 118 

TCISO PCT «= SEW 2.2K 


) Tze PCT tw 2k 


Tee ay awk 


FOC. UL, 120vreMOv. 4 
ponents. patented cooling system yoar warranty 


PC POWER & COOLING, INC. 

31510 Mountain Way, Bonsall CA 92003 
(619) 723-9513 VISA/MC/COD/PO 
CIRCLE 585 ON READER SERVICE CARO 
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MAVENS 





POWER SUPPLIES 


UNINTERRUPTIBLE POWER SYSTEM 


“~~ - 
@ Back Up Time 5-15 Minutes. 
Load Dependent. 
© Dealer and VAR Inquiry Inviied 
© COD Order Accepted 
© Sine Wave Output © Full 1 Year Warrantee for Parts and 
© Space Saving, Compact Design Labor " 


¢ Rechargeable Maintenance Free EE US AT COMDEX 
_ Sealed Lead Acid Battery [aaa Si a Ro | 


@ Protect Your System and is 
Valuable Data from Sag, Surge, 
Brownout and Blackout 

© True On-Line 





SPECIFICATIONS | 
DESCRIPTIONS 3 UX-210 


1 Input Charactenstics 
A Vottage range 


REMARK 


90Vac-132Vac or 
180Vac-264Vat 
7 SAmax at 115Vac 
3 BAmax al 230Vac 
Sor 60 ahr 
Ej 


OWac-264Va 
1$Amax at 115Vac 
7 SAmax at 239Vac 
50 or 60 3Hz 
Single (2P +E) 


& Current 


C Frequency 
D Pha: 


2 Butput Charactenstics 

A Power Back-Up 
Through 

B Voltage 

C Frequency 

D Response T 

E Transient 

F THO 

G Power Factor 

H Etficenty 

U Audible sound 


1 KVA True On-Line 


No Audible Sound 


ALSO, UX-130, 300VA, OFF-LINE, SQUARE WAVE OUTPUT, $399.00 
|B LUCKY-GOLDSTAR INT’L (AMERICA), INC. 


TEL: (201) 460-8010 
TLX 219108 LGINY 
FAX. (201) 935-5686 


1050 WALL STREET WEST 


LYNDHURST, NEW JERSEY 07071 
CIRCLE 596 ON READER SERVICE CARD 


PRINTERS 


ADD POWER TO YOUR 
LASERJET II FOR LES$$ 
Expandable Memory Boarde: 
1MB -$277 


2MB - $579 
4MB - Call 


The ScanCube 
$149.95 
© Expands | Port to 3 Shared Ports 


© Automatically Scans for Data 
@ Compact Size, No Power Supply 


® Entire Unit Connects 40 Prnter’s 
Exasting Serial Port 


TO ORDER CALL: (714) 997-3975 


HP Plotter (HPGL) Emulation: 
LaserPlotter - $ 129 
O0.H. SYSTEMS, INC. 
5333 McConnell AVE, Los Angoles AUTOMATED 
ey elon SSreriPHeRAL 
(213) 622-9494 SYSTEMS 
3131 F Monroe Avenue, Orange, CA 92667 


DEALER INOUIRITS WELCOME 
CIRCLE 508 ON READER SERVICE CARD. 


VISA-M/C. 
CIRCLE $97 ON READER SERVICE CARD 
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PRINTERS 


a= 


—e 





MODEL 120D 120 CPS,25 NLQ 
180 CPS,35 NLQ 


249 CPS,40 NLQ 
89. COLUMN 


240 CPS 40 NLQ 
12 COLUMN 


MODEL 180d. 


MODEL MSP 40 
MODEL MSP 45 


MODEL MSP 50-00 CPR,SONLO 


80 COLUMN 


MODEL MSPSS =. 300 CPS,30 NLQ 


132 COLUMN 


MODEL P-38 35 CPS 
DAISYWHEEL 132 COLUMN 


SEQUEL (713) 461-4216 


AAR ALD ATTENTION, TS TR 
ma wee SHER CCID 
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PRINTER BUFFERS—$295.00 
Whalever your applications, OEI has Ihe right 
buller <1 Ihe right price Serial or parallel ports, 
baltery back-up. internal modems, dala com- 
pression special protocols, memory to 20M 
and custom programming are available Call 
our design engineers foday wih your dala 
bulfering requirements Dealers invited 
OICKERSON ENTERPRISES, INC 

8101 North Mitwaukee Avenue 

Niles, Illinois 60648 

1-800-247-5419 In Ulinois. (312) 966-4884 


SECURITY 


POWER SURGES ARE THE BIG 
OESTROYER OF COMPUTERS! 

So when SAFEWARE designed the original 
computer insurance policy, Ihey decided to 
cover even the notorious POWER SURGES 
Today you can buy comprehensive. full repiace- 
Menl protection against thelt, accidents. lire, 
earthquake, waler ANO power surges for as little 
as $39 a year Call for details & immediale 
coverage 1-800-848-3469 

SAFEWARE, The Insusance Agency Inc 

2929 N High Street 

PO. Box 02211 

Columbus, OH 43202-0211 
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SOFTWARE/ 
ACCOUNTING 


Fecturacién y Contabilidad en Espafiol 
Entrar chentes, Invenlorio, Imprenia 
cuentas. Todo facil de leer en Espafiol 
pantalias y reportaies. Sus operadores y 
chentes Mo necesitan ser bilingde para 
comprenderio. Sus clentes no tienen 
palabras extranjeras en sus cuentas. £1 
cheque de pago para empleades imprenta 
con deducciones flexibles y cuentas. 
Todas transacciones aplicadas en cuenta 
del mayor. Los mas recientes jalar abajo 
menus por operaccién faal. Requere PC y 
disco duro, 640k, typo (BM imprenta. 
Instrucciones completas en Espafiol. $200 
por ios programas. 

Sistemae Espanioiee (905) 987-8411 
79 Daily Orive #167 
Camariito, Celifornia 
USA - 93010 
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EXCITING AND REWARDING 


Mortage debtor's, quick pey-ait 
‘amortizer marketing program, Completet 
Evecvihing you need to be a successful 
consultant and promoter in the most talk 
ed about consumer service todas Go into 
business, sell sour reports, schedules and 
know how Not copy protected Our pack: 
age includes marketing aid. analysts, 
forms. in oicing, point of sale 200+ fra: 
tures, includes weekly, bi weekls, extra 
pasment and comparison schedules 
Abo note discounting — factoring and the 


99420 + 8$20C0D 


Y.R.L. Co. 

4225 Connecucut Avenue NW 
Washington, DC 20008 
1-800-327-4043 Ext 1212 
fear Free eeconherd tj soud to place yuter CUD archer? 
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PC-FUND 

The leading lund accounting system lor Socal 
govis and non-prohl organizalions Modules 
include General Ledger. Accounts Payable Er- 
cumbrance, Obligalion Tracking. Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts. The system supports up lo 99 
funds, 9999 depts PC-FUNO runs on the IBM- 
PC and mosl MS-DOS and XENIX compulers 
AMERICAN FUNDWARE, INC. 

PO Box 773028 

Steamboal Springs. CO 80477 

(800) 551-4458 (303) 879-5770 





dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER “ACCTS PAYABLE 
“dINVOICER & AVR “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
“JOB COSTING “JOB ESTIMATING 
*PURCH ORD/INVENTORY “PAYROLL 
$99 a + s&h wABASE 2. 3.0r 3+ Source Code 
GATAMAR SYSTEMS 

4876-P Santa Morca Ave 

San Diego, CA 92107 

{619) 223-3344 
Visa-M/C-AMEX-Check-COO 


Accounting 


continues .. . 
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pURUR 


ACCOUNTING 


World's Finest Fund Accounting Software 


General Ledger 
Accounts Payable 
Purchase Order 


Utility Baling Police Citations. 
usiness 1 
Accounts Recewable 
Inventory 
Fenonnet Feued Assets 
UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 


CORBIN WILLITS SYSTEMS 
* 35754 Mission Blvd., Fremont, CA 94536 « (415) 790-5600 
Cities, Non-Profits, Grants, Utitities, Counties, Education, Special Districts 
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MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial reporting requirements 
of not-for. protil and governmental organizations, 
The Sysiem features multiple fund and tiscal 
years, user-defined reports and six levels of 
account coding Modules offered G/L. AP. AR. 
Payroll, Encumbrance, Expenditure Budget, Reve- 
Aue Budge and Lolus/DBase Interface. MIP FAS 
is available for IBM XT and compatibles. 
MICRO INFORMATION PROOUCTS 

505 East Huntland Or, Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND- 


PRDFESSIONAL PAYRDLL (DDpay) 
The OG payroll does if all Unlimied deducis, 
ail tax tables/split pays/tecall feature/401Ks/ 
fringe ben/garn“oans/ETC/nel bonuses etc 
Stale of the art entry features Reports include 
W2, W3, 941,940, 1099, SUI, elc 100% MENU 
DRIVEN Send $35 lor 30 day inal, or $395 
complete, 30 day money back 

Douglas Daniels Software inc 

PO Box 1184 

Greal Neck NY 11023 

Call 718-343-1434 


BUSINESS 


oe a es es 


Demo ($10 value) 
CALL 800-237-4565 ext 138 
Apian Software 415-851-8496 
Box 1224 Menlo Park,CA 94026, 


.— 


BUSINESS 
THE GENERAL STORE 


i RETAIL 
‘or + 
ready. Cash Drawer, Bar Code 


Jand online credit card auth. 


Accounts Receivable 
Inventory Control 
‘y, Point of Sole 


fi omed 


— | Dealers 
Crichlow Data Sctences, Inc. 
B04) 42 5 


each VA 23455 





TISAR-PC 
An integrated dat a Q 
Management s 
IDEAL for sence of ma 
Features 
e Customized invoice: 
@ 12 000 invaices per tile 
@ Estimate tracking 
Fast Sorts 
© Integrated inventory 
controt 


© Integrated accounts 
recelvabie 
© Monthly statements 


e Point of entry @ Mailing labels 


pocing @ Easy menu dnvon 
mame COD gladly accepted 
mem iniro Price $239S189 


1-800-537-LABS 


QV paratass 
10610 Evans St 
Philadelphia, PA 19116 
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FRAMEWORK Ill POWER TOOLS 
Hundreds ol functions, macros, building 
blocks, templates, & much more Source code 
included Cuslom macros & applications 


—— 





Quoted by phone 

POWER TODLS $95.00 
101 MACROS FOR FRAMEWORK II $95.00 
POWER TOOLS It $195.00 


he 4 80 Set Oat Py costom euch aaa 
All Checks/VISA/MC 24 hours/? Days 
SGFTWARE TRUST —_ (714) 497-3600 

375 Broadway Laguna Beach, CA 92651 


BUSINESS 


EZ-FORMS 
Lite~ x $29 
“The Fabulous Forms Gener- 
ator, Filler, Filer & Manager!” 
© Revise, Fill-in/out (pre- 
printed), & Print forms - fast! 


Orrline help/manual, req 320K, 0O8-2.1 +. 
supports most printers including HPL 
eWith 90+ forms & manual, $40+a/) 
S/H: $5/US48, $10N America, $15 
foreign; TX tax 6%. USA checke/M0, ok. 


Mail orders to: EZX Corp , 403 NASA 1E 
Suite M20, Webster, TX 77508 USA 


Visa/MC/Dis./AX ORDERS ONLY- 
1-800-US-EASY-X ext. M29c 
info. 713-338-2238eEZB5S 713-280-8180 
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TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 





CPA FINANCIAL TEMPLATES 

For Lotus 123 or Compatible, Depreciation 
Schedules, Budget Analysis, Financial Ratios, 
Prolil & Loss Statement, Balance Sheet, Flow 
Chart. & More! IRS Approved No More Expen- 
sive Fees Free Info $149 + $5 S/H Check/M 


Order 

D&Y CERTIFIEG PUBLIC ACCOUNTANTS 
6363 Christie Ave #2024 

Emeryville, CA 94608 

(415) 653-5826 


AUTOMATE YOUR PAYROLL! 
Acquire your hourty payroll data with a single 
DOS command. Edit the data and process your 
payroll in minutes. TC MANAGER gets the data 
from Cincinnati electronic time clocks, allows 
complete online editing of Ihe departmental and 
employee databases, and exports the data to a 
file formated lor use by your payroll service 
program (AOP, COBC, PAYNET, etc ) or by your 
favorite spreadsheet of PC payroll program TC 
MANAGER eliminates the time consuming and 
esror prone manual processing of time card 
dala. Call toll tree 

Cincinnati Time Inc 

1733 Central Avenue 

Cincinnati, OH 45214 

{800} 241-TIME 


BUSINESS PROJECT MANAGEMENT 





Business Plans 


BizPlamBuilder™ Quickly & | 
easily complete an effective business / 
marketing plan for presentation to in- 
vestors, Sr. management or clients. A. 
comprehensive and proven framework 
— Over 85 pages of outlines, headlines, 
structured sentences & paragraphs, tists, 
financials, suggestions... already typed 
into 29 ASCil text files & Lotus®, 
Follow tutonals & edit into a finished 
plan. includes manual, Preferred by 
investment capital experts, corp. mgrs & 


experienced consultants, $99%+53 UPS 
(Tools torSaler™ 30-day accept return] 
13335 Wildcrest Drive Site ficense ovail. 
Los Altos Hills, CA 94022 VisaeMCeAmex 
[oo ‘43 7373 415/941-9191 “Calltodny 


iBeSINESS) 


PROJECT MGT. INSIDE 1-2-3 

Project Calc creates projects on your 1-2-3 
worksheet with 30 new (@ functions and 
menus. Draw Gantt timeline, PERT network and 
calendar on-screen of thru PrintGraph Roll up 
project costs into 1-2-3 budgets and ask “whal- 
if" with schedule or costs. $149 $5 with 30-day 
Money-back guarantee 

FRONTLINE SYSTEMS, INC 

P.O Box 7408-PC 

San Francisco, CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


IME MANAGEMENT 


PRO OFFICE 


% Group and Individual Appointment Calendar 
% Phone Messaging and Electronic In/Out Board 


eEasy to use pop-up 
windowed int 


eAppointment search 
hi multiple criteria ‘ 
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*Week and month at 


a 

*Memory resident 

*Move and resched- 
ule intments, 
inclu group ap- 
pointments 





= 


CN See 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515... 


PO MARE 








BUSINESS TIME 
MANAGEMENT 


Multiple Scheduling! 
‘Appontment Manager with Momo System 


“Scheduler iN 


le and nob schedules 
{Memos on oni word 


Executive Computer Systems 


1571 Fenpark * Fenton MO 63025 


(oon TErb498 (314) 83.5757 
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COMMUNICATIONS 


UNATTENDED FILE TRANSFERS 
© Error free bansfers between mulliple sites 
© Schedule transfers any time(s). any day 
© Use sland alone of with other programs. 
@ No complex script languages to learn 

© Easy set-up commands like Send, Receive 
© LAN compatible, Multi-level security 

© Introductory offer. $75 per focation 

SFI, Inc 

Box §31650 

Grand Prairie, TX 75053 

(800) 433-5355, (214) 264-2626 


MULTI-LINE PC-00S BBS 

The Bread Board System (TBBS) - Secure, 
teliable, full-tealured commercial EIS lor [8M 
XT/AT/386/PS2 or compatible Easily 
customized by non-programmers. Kermit, X & 
Y - Modem High performance allows up lo 32 
simultaneous callers User audit trail. 
300/1200/2400/9600 bps. 

eSoft, Inc. 

15200 East Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

{303} 699-6565 


COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link. Replace 
thal aging lelex machine! Add telex service lo 
your business lor cos! effective worldwide com- 
munications! Computer-Telex-Link transtorms 
your PC into a state-of-the-anl communications 
tool for telex. 

Cawthon Software Group 

24224 Michigan Avenue 

Dearborn, Michigan 48124 

Phone 313-565-4000 





CONSTRUCTION 


COST ESTIMATING/BIDDING 
Powertul, comprehensive system lor building 
fast, accurale and competitive estimales A 
complete, stand-alone program Menu-driven, 
very easy lo use Over 30 types of reports (BM 
XT/AT and compatibles Hard disk, 512K d8 III 
version with source code also avail Sysiem 
$245, demo $10 (CA add tax), CK/MO/COO 
CPR INTERNATIONAL, INC 

2038 Lake Shore Ave 

Oakland, CA 94606 

415-268-1948 


CONSTRUCTION ACCOUNTING 

The CMAS System 1s designed tor conlraclors 
where tracking job costs 1s required Modules 
include Job Cost, PR, AR, A/P, GL, PO's, 
Inventory, Service, Dispatch, Estrmaling, Invoi- 
cing. and Report Generator CMAS ts fully 
integraled Mulli-Terminals available 
DATA-BASICS 

11000 Cedar Road Surte 110 

Cleveland, OH 44106 

(216) 721-3400 


CONSTRUCTION ACCOUNTING 
Atlordable, understandable software lor build- 
ers. Job cos!, billing time and materials or per- 
cent complete, payables, change order and 
felention tracking in one package Prints 
checks, statements, bids, 30 + reports. Clear 
Manual & help windows, backed by our profes- 
sional phone support staff $795 

YARDI SYSTEMS, INC 

81 Reddick St. 

Santa Barbara, Ca. 93103 

(805) 966-3666 


DATA BASE 


WRITE CONGRESS with... 
Congressional Toolkit! Features built-in word 
processing with address/merge easy lo use! 
Program comes wilh one database of your 
choice (Federal or State legislature) lor $99 95 
Additional databases $4995 Includes free up- 
date lor 1989 $5 S/H per order Visa/MC Call 
lor demo disk and state availability 

BU Toolkit Software’ Department 1CP 

14 Alexander Lane 

Croton-On-Hudson, NY 10520 

(914) 271-6271 


ROOTS il FOR GENEALOGY 

Organize your tamily tree and print camerateady 
tamily books containing charts, text and indexes. 
Store, retneve and display 1,000's of family tacts 
with biographical sketches and source documen- 
lation. Lightning-fas! searches and sorts. 250 
page manual Satisfachon guaranteed. Write tor 
free brochure. $195 ( + CA tax). 

CDMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, GA 94043 

415-967-1900 











DATA BASE 


Micro 1-2-3 Spreadsheet 


For the price of one night's dinner 
and smart spreadsheet and save 
Business of company. 


Venus 1-2-3 is a micro 1-2-3 spreadsheet so simple and 


bet can nice get et this simple 
r your 


easy to use. You can master it in minutes and you don't even need a manual! Designed 


for simple eae petelih yet smart and powerful for sophisticated calculations. 


Venus 1 
compatibles, 256k or higher. 
Send $4! 


GBASE Iti PLUS Workalike 
Free Trial, Send No Money 


OC MAGAZINE MAY 17, 68" said, 
“1 on 1 tS @ programmable relatonal 
DBMS. faster operation mn the mierac- 
tive mode. the menu mode 1s a lancier 
and more complete version of dBASE's 
Assistam mode. 


ilon | 33 lisa greet 
deal for those who would be glad to 

a dBASE Ill PLUS clone”, 

FREE 30 day tal tut progam, (USA only) 


wmte of buy now money anion, 
203-375-0914 $60 + $5 oh chwAMEX 
Jon 1 Computer Solutions, Inc, 
26 Findhwood Drive 
Trumbull, CT 06611 
@ BASE It PLUS is a vadamark ol Ashtn-Tate 
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MY FAMILY RECORD VOL. Il 

Complete genealogical program Organize all 
of your ancestors and print Family group 
sheets-pedigree charts-ind sum marriage into- 
ind. lists-marnage lists print on preprinted 
lorms-fast searches and sorts-FREE TELE- 
PHONE SUPPORT-user Iriendly-complete in- 
struction manual-MC, V, AMEX. CHKS-SPE- 
CIAL $169 00. Use Our Dime 1-800-453-2707 
Everton Publishers, Inc serving 
P.0. Box 368, DEPT. 104 genealogists 
Logan, UT 64321 for over 40 years 





DATA ENTRY 
ENTRYPOINT 90 


Fe apie development, eveioprinl FC Gr data entry mary and 
mainframe connectivity, no other system 
matches the flexibility and power of Entrypolnt 
90, Front-end any system, network or database 
wath banat iret el it 90" "s versable forms-handling 
and data entry module 
N's sdeal tor 

. feel distributed ble sve 

L? Ons requint Li 
piste imalntrame and PC-to-| 


wunications 
Call or u FREE domo or to Fearn about our 
Resetter Program! 

OATALEX 

100 Pine Street, Suite 2400 

San Francisco, CA 94111 


800-962-8888 415-362-4466 
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‘3. comes on 5.25" or 3.5” disk for all 18M computers and 
eck or Money Order to: 


297 E. Merrimack St. 
Box 1874, Lowell, MA 01853 
(508) 452-2189 





DATA ENTRY 


DATA ENTRY EMULATOR 


The standard in Data Entry solt- 
ware. Runs on Stand-alone or net- 
worked PC's, compatibles or 
PS/2’s. You will not find any PC 
Data Entry System - FASTER, 
EASIER to use, or LOADED with 
more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 
key option. Fully menu driven. 
Price $395.00. Call tor our free 30 
day inal period. Also available tor 
the IBM S36 & AS/400. 
COMPUTER KEYES 
21929 MAKAH RO. 
WOODWAY, WA 98020 


Le, 
CIRCLE 


From heypunches, 374te PeurPhece 
(CADH, and Mimbes? — _ Now even the most 
complex data entry is being done on PCs, 
‘Whether on one PC, or on dozens in a LAN, 


KayBneryill provides a professionai 

data entry 5 ts ease of use, 

iine mom widey aed PC baved al in 
Os system 


Bring your data entry 
up-to-date with... 


KeyEntry I 
Complete Evaluation Package 
Available 
1-800-533-6879 ox 1205) 251.2985 
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VOE—Viking Oata Entry 

The premver data entry system Full-featured to 
feplace key punch & keydisks Full screen 
"FORMS," double-key venly, wide vanely of 
options, crosstoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record levei validalions. $120-600 Also 
for mons. 

VIKING SOFTWARE SERVICES, INC 

2815 East Skelly Orive, Suite 816 

Tulsa, Oktahoma 74105 


(918) 745-6550 
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DATA ENTRY 


A Data Entry System 
Perfect Enough to Satisfy 
Type “A” Personalities. 


If you demand the same accuracy, perfection, and hard 

work from your data entry software as you do from your 

self, then RODE/PC is your type of product. RODE/PC is 

a type “A” solution for people who insist on easy applica 

tion design, powerful validation, two-pass end trail verify 

modes, exceptional conditional processing, full record 

output control, complete system management facilities, data security and 
much more. RODE/PC is an extraordinary product to meet extraordinary 
requirements 

Like RODE/PC, your hardware must be right for today and ready for tomor 
row. DPX recommends RODE/PC wuh the IBM® Personal System/2° prod 
ucts. They feature an integrated system design and the quality and 
dependability you expect from IBM. Along with the IBM OS/2? the Models 
50, 60, 70, and 80 offer the exclusive "BM Micro Channel” Architecture. 
See for yourself why 6 of the 10 largest companies and thousands of others in the US have 
selected RODE/PC as the ultimate PC datz entry solution Our customers aay “RODE/PC is a 


beautiful product, designed by people who clearly understand the market.” Call us to 
discuss your data eniry plans and ask about our evaluation program. 


DPX/IDEAS 

Data Entry Division 

20823 Stevens Creek Glvd., Suite (30 

Cupertino, CA 95014 

(408) 973-9292 
1BM Personal System? and OS/2 are registered trademarks and Micro Channa i 9 trademark of Interne. 
fhonw! Buginess Mactunes Corporation 
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VANTAGE DATA ENTRY ‘ —— = 
O.ATA. SPECIALIZES in Data Entry software? =PDRSK TOP 
hardware/support & offers the solulion to your 

PC-based data entry needs win vaNTaGE sot- PUBLISHING 


ware Runs on standalone or networked PC’s. 
Contains the most ADVANCED features which 
are not combined in any other PC-based daia 
entry system Demo Packages available 

Direci Access To Automation (D ATA) 

2601 Adeline Street 

Oakland, Ca 94607 

800-888-1825 oF 415-893-5684 


DESK TOP 
PUBLISHING 


Desktop Publishers! 


When you need the best 
“no-nonsense” tools for 
Screen Capture ana 
Image Management... 


* Complata syatam manufacturer 

© Support PC/AT/AT/PS2 & Mac 

* Read & writa most 8''/5%''/3¥2" 
dlakettea from IBM syetems 


and word Peeters 
* Read & write 42" 9-Treck 


tapes trom most computars 
* Read text from documents, 
forma, booka and magazines 





Utilities 


Clllage pie, 


Dynamic Greyscaling, image Browsing and 

Cataloging, and much much more’ 

‘Works with your EGA, VGA, PS/2,CGA 

Hercules, or MDA display adapter’ 
Suggested Reta! Pace, only $89."> 


Cc, 





ueing "SPOT" OCR program 
* Cuatomized softwars availabla 
* Fast technical support 


Avoid the middieman—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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DESK TOP PUBLISHING 


{3 COREL Desktop Publishing Software 


TABIN for WordPerfect, Vantura, PageMaker, WORD etc. 


Lotus, Paradox, DB3, 


¢ “woth Cafng- all points the winner!". Oil) Crider, Publish Magazine July ‘88 
HEADLINE tor Ventura, PageMaker, WordParfect, etc. 


@ Liven up your: 


documents: 
43 sampies are included to iltustrate Ihe 


! Easily creates dazzling special effects for headtines, logos etc. 
endieas possibilities. 


(EPS Fite format) 


¢ “The results cam be spectacular!” - Kdward Mendelson, PC Magazine June'88 


NEWFONT tor Ventura 


$185 


e stestty ey of Your exieting lors with tS varisuies Stn 0 outing ‘ehedew: skew ote. and 


then Inciude the renamed 


In your eiandard Ventura menu. 


¢ RA UTILITIES ter V st!” Daniel Will-Harris, Personal Publishing June ‘85 
ES 


VENTURA UTIL 


for Vanfura 
@ Styler prints style sheets, Paprint turns your 


$99 
Pontecript printer to Dieblo mode, Vpcopy 


Copies Chapter files, [X aliows special key characters, 


¢ Annual 


Software Goundup “Gest @uy!”-Exic Grown , PC World July’88 
LOADER for all Postscript Printera 


& Loader saves printing time by altowing downloading of Adobe fonts. 


TOTAL{US) ........ $. 
(1 Check or money order included 


ae COREL, 1600 Carling Ave.. Ottawa. Ontario K1Z BR7 
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13) 726-4200 


We don’t do newsletters 


But if you're doing, 1,000-page technical documents, we’re the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and 5) 


ificarions specialist. 


Command Technology Corporation, 1900 Mountain Blvd., Oakland, CA 94611 





Telephone (415)339-3530 
cmc 


Optical Character Recognition (OCA) _ 


PC-OCR™ soltware converls printed/yped 
documents into editable text lites tor your 
Gesktop publishing sysiem Supports HP Scan- 
det, Canon, Panasonic and most other desktop 
scanners. Pre-tramed for many popular lonts 
and trainable ta read wittually any typestyle, 
incl foreign fonts. Reads proportional text, 
matrix prinles outpul and Xerox copies $385. 
Check/AMEX/VISA/MC/COD. 

Essex Publishing Co 

P.O. Box 391 

Cedas Grove. NJ 07009 

(201) 783-6940 


EDUCATION 


McGUFFY’S GRADER 

Full-featured grading program 9 classes, up lo 
3000 entries per class Accepts poinis, letiers 
percents, your symbols Weighling. spread- 
sheet ediling, aster copying, siatistics, semes~ 
fet averages, more. 3 progress reports plus 13 
others Specify floppes and/or 3 5” disks Only 
$59 50 plus $2 S/H Call for details 
MIDWEST SOFTWARE 

Box 214 

Farmington, MI 48332 

1-800-422-0095, 


1988 
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EDUCATION 


VIDEO 
INSTRUCTION 


Throw away your 


computer manuals! 
Intro To IBM- PC (1 + hours) 
MicroSalt Works (1 2 hours} 
Q&A (1 > hours) 
Lotus 1-2-3 (3 hours) 
Wordpertect 42 (3 hours) 
Wordperfect 50 (4: hours) . 
DOS (4 ~ hours) : 
Ventura Publisher (2 houre) 
Ventura - techniques (2 hours) 
Pogemaker - PC (2 hours) 8 
Pagemaker - MAC (2 hours) 179 95 
These video tapes @re self-contained 
training guides, which demonstrate 
gach and avery command in a given 
softwere package, while showing the 
compular screan and kayboard 
SIMULTANEOUSLY 


Call tor Product Information 
1-B00-537-1641 


iN MI CALL (313) 229-0925 
MICHAEL HALVERSON & ASSOCIATES 
1913 Newburgh 
Wesltond. MI 46185 








ENGINEERING 


PC MEASUREMENT DIGITIZER 
‘Micro-Measure uses a slot or RS232 measures 
directly from OWGS, charts etc Calculates 
areas & volumes Prints reports with ASCII le 
oplion User sets scale Measures lo 1150° 
$458 

Price Book Services 

11391 W Saanich Rd RR#¥3 

Sidney, BC Canada V8L 3x9 

(604) 656-4846 


SIMULATION 


ENTERTAINMENT/GAMES 


LOTTO EXPERT® 
In Pursuit of Fame and Fortune 


By providing a 


have been written for virtually all. ters and 
most cout ofimple formulas eer A a ea of! rendoornanbers. 
This ts where Louie Expert® separates the men from 


the boys...”" 
1 eM Magazine 6/88 


and sophisticated sat of features, 


comprehensive 
LOTTO EXPERT® has become the top performing program of its kind 


LOTTO EXPERTS lnchedes: 
© TACTICAL pop-up windows w/Analytical charts, tables, and pints 
‘© Generates over 90 game STRATEGIES tor pick SAV? 
© Automated best PICK trom Past Trends 


LOTTO JACKPOTS 
NOT JUST DUMB LUCK! 


GAIL HOWARD'S FAMOUS 
SYSTEMS HAVE WON 
$30 MILLION+ FOR 

10 LOTTO JACKPOT WINNERS! 
All the orginal, authenuc Gail Howard 
systems are now available on IBM PC and 
compatibles, menu driven (user friendly) 
Gall Howard's Smart Luck Computer 
Wheef™($29 95 +$2s/h) has a unique built- 
in Balanced Game™ feature which makes 
all other wheehng systems obsolete Over 
100 Wheeling Systems with minimum win 


GPSS/PC ts a full-power version of GPSS, the 
most popular maintrame simulation language 
Specilically designed for interactive use on to- 


‘© Includes most LOTTERY DATA BASES DA ADD-U-CWH 

© Supported by 264 pp fully diustraied LOTTERY BOOKLET 

© Capabuity for ADDING U-FAYDRITE STRATEGIES (optional) 
© Color screens and a Printer are supported but not required 


guarantees, System also checks for wins 
Gail Howard's Smart Luck Computer Ad- 


day's high-speed microprocessors, it s loaded 
with features such as interactive graphics and 
anumation Using GPSS/PC, you can predict the 
behavior of complicated real world systems 
MINUTEMAN SOFTWARE 

PO. Box 1718 

Stow MA 01775 
800-223-1430/508-897 -5662 Ext 316 


ENG/SC] GRAPHICS 
OMNIPLOT(S) (screen graphics) & OMNIPLOT 


GRAMMING REQUIRED! Menu-driven, flenble, 
professional Choice of formats tabutar/ine, con- 
tour, bar, pie, 3-0 wie frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295 
MICROCOMPATIBLES, INC 

301 Pretude Orive 

Sitver Spring, MO 20901 

(301) 993-0683 


THERMAL ANALYZER-00S/0S/2 
General purpose tinite difference program Re- 
duced memory verston of MICROTAP needs as 
little as 384K RAM and 2 disk drives, allows 
1000 nodes, 3000 connectors in problems 3 
stand-alone modutes $149 each/all for $425 
Thermal analyzer, pre/postprocessor, graphics 
Graptucs module supports CGAEGAVGAHERC 
MCFARLANO COMPUTER SERVICES 

P.O. Box 33246 

Granada Hills, CA 91344 

(818) 366-2317 


ENTERTAINMENT/ 
GAMES 


** CHESS SPECTACULAR °° 

At last a chess program designed for the new 
graphics standard High resolution animation 
brings your EGA to life! Solves mate in 7. Huge 
opening book Save/reslarl your games Ant- 
mated teaching mode Select level Take back/ 
Change sides On screen clock MUCH MOAE! 
EGA Chess $69.95 256K EGA/VGA 5 25” disk. 


‘© FAST response. MENU Grven USER-FRIENDLY wiontine help: 


(OOM‘T SETTLE POR LESS, ORBEA LOTYOEXPERT® TORAYI = © 


Send check or money onder $40 95 (plus $3.50 s/h) to 


LOTTO RESEARCH CORP, P.O Box 2006 Kensingion MD 20885 © 


CO.D. Orders (301) 961-9610 


(BM PC/XT/AT, true compatible, 240K, single drive (514’" DS/DO or 3¥4"” DSVOD) DOS 2.9 or later. 
trademark ot international Business Machines. 


‘IBM ig a registered 


ot 


ADULT TWA! 
For IBM PC, XT, AT P8/2 & Compatibles 
World's Largest Distributor 


Volume t.. 
Volume tl... 
Volume III 


Now- Same Day Shipping 911.95 ppd 


or 
Forekin orders & 3.5” orders add $1 00 per disk 
AOS @ FO. Box 106-PC @ Marion, CT 06444 


Hunt for 


IVAN BULLSKI 


‘the Latex Futures swandier in RASCALSOFT’S newest 
hilarious text adventure game, ‘TYRONE  . in New 
York” Chatlenge yoursell to an exciting Hugh Hefner 
Mestyle that can be ax hazardous to your health as 
Reasian rovietie Helping you with your adult 
adventures is thal ghetta-husting Jive Master, 
TYRONE, whe thinks he's funneer than Eddse Murphy: 
See our full feature ad on NATIONAL LAMPOGH 
magazine tor compiete details Requires IBM PC, 
WT, AT, PS/2 or 100% compatible with 256K, one 
360K 51 diak drove MS/PC-00S 2 0 or later 


MasterCardVISA hokders. over 18 years old, 
call toll free (ORDERS ONLY) $2995US 


1-800-253-3200 Ext. 615 
P.0, Box 1564, Arlington Hts., iL 60006 


RASCALSOFT™ 


CIACLE 773 ON READER SEAVICE CARD. 





NEMESIS™ | j 
Go madsen 


Ge, agame of rara elegance and 
simplicity, has been a way of Iife in the 
Orient for over four thousand years. 
Packed with features, NEMESIS™, the 
world's strongest program, is an idea) 
playmate and tutor. Jerry Pournette 
Ramed it game of the month fwice : 

“It you are interested in Go, 

buy this program.” BYTE 7/87 
$79 for Go Manter™ $49 tor Jonele Tulor™ Add $3 SBM 
| Toyego, Inc. 78 Gediord Strest, #34-M 
617-861-0488 Lexington, MA 02173 
CIRCLE 774 OW READER SERVICE CARD 
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#02898 e*gTIID POKER ******** 
Play 5, 6 or 7 card stud Play High, Low or 
High/Low Select trom 2 lo 6 players Select the 
stakes, Selecl your player position or have 
computer play all.positions Statistics accumu- 
lated during play catch odds and win odds 
displayed on demand $3494 Send Check or 
Money Order 

IVEY SOFTWARE 

310 OLO FARM ROAD 

Woodslock, GA 30188 


1988 


vantage™ ($39 95 + $2 s/h) has the most 
successful number selection systems ever 
devised lor beating the odds in Lotto. 
Includes the entire winning numbers list for 
one Lotto game of your chouce. (57 foreach 
addtional Lotto game) Available for any 
‘state or international Lotto game Please 
specify whick Lotio game(s). 


SMART LUCK COMPUTER SYSTEMS 
Dept PC-4, PO Box 1519 
White Plains, New York 


Rte 


» Complete sta 


is) mastic, fun 


CIRCLE 777 ON READER SERVICE CARD 


PRO FOOTBALL HANDICAPPER 

Get the winners edge! PC-PICKS 1s the best 
NFL software you can buy, regardless of cost. It 
picks point spreads using adjustable formulas, 
and lets you view or print siats in 62 categories. 
Enler stats from boxscores, or gel hem FREE by 
Todem from our BBS! $34 95 ($6 95 tor demo) 
MC/isa/chi/mo/po 

MICROBROTHERS 

PO Box 339 

Lafayette. CO 80026-0339 

Order anytime at 1-800-628-2828 ext 865 


FLOTTO 
The FAST LOTTEAY Program! For all IBM/ 
comp compulers Play and PICK 6 lottery game 
with easy input and fast results Instanlly log 
teckets tor famtly, friends & OFFICE POOLS and 
be the first to see who wins No lottery program 
will win you more money of be as tun to play as 
FLOTTO Send $1795 + $2.00 S/H check or 
money order (specify tloppy size) lo 

PC Lighl, Inc 

PO. Box 18532 

Tampa, FL 33679-8532 


Into only: 
(883) 254-1328 
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ENTERTAINMENT/ 
GAMES 


A.|. BACKGAMMON—FINALLY! 

Not Amaleur Shareware--No bugs or bad 
moves, But a sophisticated Backgammon en- 
wronment Graphically window lo computer's 
algonihmic search tor bes! move Optionally 
displays hi probabiliies & other stats Simu- 
tated 3D graphics. Autoplay & take back option 
Any IBM of Compal Unbelievably only $9 75 
PPD. 


Paradise Programming 
47-605 Puapoo Piace 
Kaneohe, HI 96744 
808-239-2200 


TRAIN DISPATCHER 

TRAIN DISPATCHER 1s a realistic simulation of 
asatlroad irallic control center It was crealed by 
designers of CTC syslems tot operaling rail- 
toads and ts used by some railroads in their 
dispatcher Iraining programs Available tor IBM 
PC, XT, AT and Jr for $35 + $250 s/h 
Color Graphics card required MC/Visa accep! 
SIGNAL COMPUTER CDNSULTANTS, LTD 
PD Box 18222, Dept 33 

Pittsburgh, PA 15236 

(412) 655-7727 


FINANCIAL 


Charting Software 


MetaStock” 
PC $195 


he Demo Disk—$5 


Perform sophisticated technical on 
stocks, mutual tunds, commodities, 

Features multiple movable windows, unlimited 
moving avel 25+ pre-set indicators, 


mayor 
Inerature, call toll-free: 


1-800-882-3040 


EQUIS Internatonal, Inc. 
Box 26743 SLC, UT 84126 (801) 974-5115, 





PRIME CHECKER 

Prime Rate on any dale trom 1934 ‘hil naw How 
much interest was charged on any loan at prime 
Plus any number? Prime Checker will tell you 
instanily Does not require any other sollware 
dBase Ill compalible and generates data tor 
1-2:3 etc $4995 MC/VISA. 

FAIR/PORT FINANCIAL GROUP, INC 

3701 West Alabama #390 

Houston, 1X 77027 

(800) 621-6745 


TO PLACE YOUR AD IN 
PC Magazine Marketpiace 


Call (212) 503-5115 
or (800) 825-4ADS 





Now there's 
MONEYCOUNTS® 5.0... 
an unbelievable buy at 
just $291 


Easy-to-use CPA-designed — 
mone 


100,000 transactions. Not copy 
protected. 


How Version 5.0 also: 
® prints any type of pin-feed check 
and updates your records auto- 


matically 
® estimates 
@ analyzea 
savi 


ir 1988 income tax 
inancing options, 


interest fates, oan 


alpha sorte—and prints labels 
and index cards 


* Fecal year suppor end pop-up 
notepad. 


Call or send $29 $5 shippi 
handling, 
1-800-223-6925 


(in Canada 319/395-7300) 


ae 


Dept M +373 Collins Road NE + Cedar Rapids. lowa 52402 


—EeZeCneck Pius 


Most powerful business & personal bank account manager. 


Handles all types of transations. over any time period. Provides Instant access. 
to all transactions (up to four billion records). You will not outgrow this program! 


Up to 63 user-defined accounting codes for quick, accurate cash-flow analysis 
and general accounting Makes tax preparation a breezel 


Automatically addresses and prints checks. Pay bills in seconds! 
Check your bank statement In minutes with special quick- reconcile feature. 
- Prints easy-to-uncerstand statements and checks In two different styles. 
B Friendly design and extensive pop-up help screens make E°Z-Check Plus a joy to 
use! Comes with complete docurnentation and free unlimited technical support 
800-258-5749 
Mon-Sat : 10:00 AM - 9:00 PM 
Call now for same-day shipping (Visa/MC) 
64,95 + 5.00 shipping and handling (Sc residents add 5%) 
Requires hard disk & 256K RAM 
Not copy protected 
- CIRCLE 780 ON READER SERVICE CARD ‘| 
CDi Microcomputer Systems * 2205 Decker Bivd. * Cotumbia, SC 29206 


LOAN PLUS 

Fully menu driven! UserFrendly! Organizes all 
phases of Loan Processing Easy lo Irack pay- 
ments. Processes live types of Loans, including 
Rule ol 78 Produces Amortzalion Schedules, 
Payment Receipts & invoices. Late Notices, End 
of Year Statements, Loan Collection Report, 
Labels, etc PC/M5-D0S/256K Demo $995 + 
$2 s/n Operating System $695 

ADVANCED PERFORMANCE Inc 

c/o The Software Place 

156 Bay Area Place 

Webster, TX 77598, 713/338-2585 
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LOAN AMORTIZER + 

Execamort. Loan Amort's simple/complex, extra 
pymis, points/tees. APRs (Per Reg Z), balloons, 
solve unknowns, yreldsRR, PV, FV, slore/re- 
tneve, more. (BM PC/XT/AT/PS2compat Greal 
for chen! services Acclaimed naliomwde by 
Banks/Legal/CPASCUS/SELSRE $14995 + 
$5 s/h Visa/MC/AmEx 60 Day MBG 
ELECTROSONICS 

36380 Gartietd #1 

Frases. MI 48026 

800/858-8448, 313/791-0770 


1988 


DOS MARKET... 


is new! It's now Flow Charting 
i+, with more speed + more 
functions + more printing 
options; 

* 10 text fonts: 26 

* Line mode can age shape: 
. Sasere key can erase a line to 


origin, 
© Free text entry anywhere, or select 


* Vestical or horizontal printing; one 
chart or muttiple charts. 

Used by Fairchild, Bechtel and 
more than 500 other major 
corporations. Edit quickly and 
accurately — even major edits — 
with Flow Charting Il+, the 
Specialist. 

See your retail store or call: 


PATTON & PATTON 
Soltwarea Corporation 
1-800-525-0082, Outside California 
408-629-5376, California/int'l. 


CARCLE 761 ON READER SERVICE CARD 


TurboFlow $69 


© Curves, ellipses 

* Variable size symbols o —S 
“User defined library | 4... ae 
* Paper size to 34° x 44° (Ee 


° Pop-up icon menus 


* Hercules mono, CGA, EGA 
* Automatic PAN to scan drawing quickly 
* IBM/EPSON, NEC, OKIDATA, LaserJet 
* HP-GL, DM/PL, SweetP plotters 
Daytron Electronics 
610 S. Sherman #164, Richardson Tx 75081 
Add sth $4 Texas rendeats add 8% sales ts, 


Money-back Gnarantee 
Order Today! 1-214-669-2137 


CIRCLE 782 ON READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 
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a ¥ 

BURUE 
FLOWCHARTING GRAPHICS 
BETTER FLOWCHARTER 


DIMENSION 
IN GRAPHICS 


USers, and very favorably reviewed in the March 
10th 1987 issue ol PC Magazine See Ihe “Index 
to Adverlisers” under HAVENTAEE Io lind our 
large display ad in this issue Now available 
with 30-day MONEY-BACK guarantee. 
HavenTree Soltware Limiled 

Order Desk 1-800-267-0668 

Inlormation (613) 544-6035 

Teletax (613) 544-9632 


GRAPHICS 

RAINDROP 

FAST, llexble, easy lo use, compact T-S-A 
Utility 10 send screen graphics to your 9 or 24 
pin dol mairx, mk jel, of lazer printer Creale 
quality bAw or color printer graphics Irom 
appltcalions ANO user writen programs. Full 
24 >pin support Many options Complete drives 
library $39.95 

RAINBOW TECHNOLOGIES 

8106 SI David Court 

Springlield, VA 22153 

703-440-0064 


35mm SLIDE FROM YDUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC inlo balhant 35mm 
color sides with color sesolution 400% belter 
than your monitor Leave your printouts behind 
Use high resolution color slides up lo 4000 line 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HDRIZDNS 

180 Meteo Park 

Rochester, NY 14623 

(716) 424-5300 


35mm SLIDES—in 24 Hours 

We Iransiorm your PC-Graphics lites into tull 
colar, 35mm, 4000 line resolution stides and 
ship within 24 hrs. All popular PC-Graphics 
Packages supported Files accepted by modem. 
FREE FEDERAL EXPRESS on all orders of 20 + 
shdes! Only $8 per stide 

Accent Presentalions, Inc 

990 Highland Drive, Ste 202 

PO BOX 1303 

Solana Beach, CA 92075 

1-800-222-2592 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsott Fortran/Pas- 
cal, A-M, Lahey callable routines Graphics 
primrirves, total 2-D plot support, 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
ort HPAI plotter? PLOTMATIC Laser, dot 
malrix printer? PRINTMATIC. $135 ea Any 2, 
$240, all 3, $340 Ask aboul our 16 lonts. 
MICROCOMPATIBLES, INC 

301 Preiude Drive Dep! PC 

Silver Spring, MD 20901 

(301) 593-0683 


* These Mes requee 
to Mann SCD format, $3 per lhe adddoonal 


DESIGN IT YOURSELF 


Ute your computer to design your presentations with the 
‘soltware inted above then send us your fies for maging. 
‘36mm sides overheads laser pants color pants etc. 


(en IMAGE. 
Wm CENTER 


PO Box 2570 + Roanoke VA 26010 
Call 703°343-8243 for more information 
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24 PIN PRINTER OWNERS 


STOP GRAPHICS S-T-F-E-T-C-H WITH 
VENTURA AND ALL OTHER 9 PIN 
GRAPHICS PROGRAMS AND MOREt 


3 TO 24 PIN PRINTER TRANSLATOR 








or 
CALL (919) 
743-5315 
Foresight Enterpriess, inc. 
3438 Larege Lane 
Eacondide, CA 82025 
VAFfa, dealers and derbuters 
welcomed VISA/MC Accepted 
CIRCLE 784 OW READER SEAVICE CARD 














Bower Pack Your PrtSC Key! 
Only $49.95 
Grofplus* cums any 1BM or companble 
gmphucs apphcanan unto a powerful 
communicator by printing exactly whae 
you have cteated on your computer 
scteen. 
@ Link into Pagemaker or Ventura 
© Scale the umage to any size 
© Prine in color, black-on-white, whine 
on-black 
® Print vertically or horucemally 
© Work with virtually any bit-mapped 
dot matrix, ksser, ar wukyet printer 
Jewell Technologies, Inc. 
4740 Mth Ave SW Sesme 20) 
Searle WA S85 
206-937-1081 
CIRCLE 785 OW READER SERVICE CARO 


DYNAMIC 3-D GRAPHICS 

Using the lasles! video driver coulines ever 
written for the IBM PC, ACROSPIN allows you 
to dynamically rotale. Iranslale, and scale 3-D 
wire Irame objects and porn! clouds Works 
with mos! CAD Packages Supports CGA/EGA/ 
MCGA/VGA/HERCULES on IBM pejt through 
PS2 $30 + $2s/n (+ sales tax lor CA res). 
ACROBITS 

PO Box 1302 

Menlo Park, CA 94026-1302 

415-328-0542 
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Call today 
(619) 457-5090 


for a free poster 


PLOTWORKS, Inc. 


16440 Eagles Crest Road 
Ramona, CA 92065 


CIRCLE 706 OW READER SERVICE CARD 


GRAPHICS LIBRARIES 

Very Fas! 2D/3D Auloscaling Graphics lor Mi- 
crosoft Languages. 3D Lines Use Color Fast 
Polygon Fill, Solid/Wiretrame, Color/Blinking 
Text. X-Y, Bar, Contour & 3D Fishnet Graphs 
Supports CGA/EGAWGA/Herc & Dot Malrix/ 
Laser/Plotlers (« Full Resolution, Print Screen. 
Port $140 NO ROYALTIES. FORTRAN Source 
+ $30 

CHIRP TECHNICAL SERVICES 

P.O Box 551, De} Mar, CA 92014-0551 

{619) 632-9510 (619) 259-6886 


FPLOT PLOTTER EMULATOR 

Use dot matrix or laser prinier as an HP pen 
plotter Fas! hi-res oulpul Vary line widih, 
color Includes Vplot virtual plotter to caplure 
plol files Supports NEC PSP6, IBM Pro- 
prinier, Epson LO/FX, HP Laseryel, Hercules’ 
CGAVEGA/VGA lor preview $64 check or mo 
Fplot Corporalion 

24-16 Steinway St Suite 605 

Astonia, NY¥ 11103 

212-418-8469 


TO PLACE YOUR 
AD IN 


PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





‘You oF your child may be one of over 30,000,000 
Americana autfaring from food ellergy/ 
soneitivity, 


‘and over 100 other problems have been satved 
by eliminating pertcutar foods trom the diet. 

E: FOOD SENSITIVITY 
A physician-developed end tested software 
Program to help eliminate @ major cause of 
Gifficull-to-teal medical problems. 


All ingredients and additives are automatically 
entered You can also enter custom foods 
This revolutionary toot then analyzes your food 
and symptom patterns giving you a fat of the 
most tkoly problem foods or additives 

Order Now & works. it's quaranteed $55 tntro- 
ductory Price Cell 1-800-482-WELL for credit 
card ofders, or send check or M.O: $0 


4848 Woahtngon St. Sute 350 
Montergy, Caléornia $3040 
CIRCLE 786 OW READER SERVICE CARD 





ANALYZE DIETS, MENUS &.. . 

So much more! with The FOOO PROCESSOR Il! 
This TDP-rated sottware has the best database 
of any system on the market loday! Acclaimed 
by schools-colteges-hospitals-homes-finess 
centers & businesses 2400-3000 toods-30 
nutrients $250 IBM-Apple-Maciniosh 

CALL OR WRITE TODAY FOR FREE DEMO DISK? 
ESHA Research 

P.O. BOX 13028, Dept M 

SALEM, OR 97309 

(503) 585-6242/7755 


PERSONAL HEALTH ANALYSIS 
Extensive analysis of personal behavior and 
health risk faclors diet, smoking, accidents, 
AiOS, and many more Proyects 30 year risk 
w/wo behavior changes. Includes 528 page 4 
color book by Stantord Medical School faculty. 
Discusses stress, aging, intimacy, sexual be- 
havior and much more (BM/compatible $59 95 
+ $4 s/h Demo disk-$595 + $25 s/h 
Labynnih Research & Development 

528 Valley Way 

Mikipitas, CA 95035. 

(408) 945-0518 


DIETWISE/ENERGYWISE 

For Diet, Nuifilion, Fitness conscious people 
© DIET Evaluation (ctuldren and adults) 

@ MENU Analysis 

© FECIPE 

© BODY COMPDSITION 

@ ENERGY EXPENDITURE 

© MS/D0S $39-$120 (professional vers. avail ) 
NUTRITIDNAL OATA RESOURCES 

P.0. Box 540 

Willoughby, Ohio 44094 


800-NOR-DHET Ohno (216) 951-6593 
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MAILING PROGRAMS 


INVENTORY 


***dFELLER INVENTORY*** 

A business inventory program wniten in modilia- 
ble dBASE source code The menu-driven pro- 
gram lets you locate ilems by inventory name or 
number It keeps track of reorder points, vendors, 
average cos! & other information 

° GFELLER Inventory $150/Requires dBASE It 
* FELLER Plus $200/min History & PD's 
Requires dBASE Ill-iIl PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming. MI 49849 

°** (906) 486-6024 °°* 


INVENTORY MANAGEMENT 
Stock-Master 40, commercial grade sysiem 
provides Siock Status. Purchase Order Writing & 
Tracking, Trend Analysis. Quality Control Report- 
ing Detail Analysis, Bul of Matenals. Mult Loca- 
fons and more Modulas, “micro” priced & 
Configured to your needs Cobo! Source available. 
APPLIED MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


MANUFACTURING INVENTORY $99 
Inventory controt with Bill-of-Material Processing 
and vendor tile tor small 19 medium size batch 
manufacturers of job shops. Project matenai 
requirements, allocate material, mainiain material 
cos! per work order and for al! WIP Allows up to 3 
temote terminals 10 receve or issue maternal, 
Meets supplier log requirements of MIL-+-45206 
REAL TIME AUTOMATEO, INC, 

1340 B No. Dynamics St 

Anaheim, CA 92806 

714-993-0111 


MAILING 
PROGRAMS 


THE MAIL DRDER ACCOUNTANT 
Order fulliliment/List management Includes 
customer lists, labels in 6 formats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cashvcredil tard Prints stupping 
labels, credit cad slips, UPS shipping man- 
tests, sales tax report dBase Itl Plus source 
code provided $975, dema$25 + $350S/H 
GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415}540-8396 


POSTWARE MAILING SYSTEM 

Automate mail preparation Cut postage costs 
by 5¢ per piece of more Only PostWare prints 
address labels in bundle and bag. bulk mailing 
otder Nol a useless zip code soft Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase Ill PLUS, OATAEASE, 
PowerBase, Smart & others Also ASCII 

* Ist & 3rd Class—$195 # 2nd class —$395 


A Garnon Sree’ 
La Crosse, Wi 54601-4544 
608/784-3500 800/831-MAIL (6245) 


Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy © 1805 Cottonwood ® Carisbad, CA 92009 
(619) 931-0350 
“It’s so easy—even the boss can use it!” 


95,000 + ZIP CODES 
3RD CLASS LIST MANAGER 


« Prints labeis in 3rd class bulk order 

* Over 95,000 zips with city, county, state 
» Enter zip returns crly, state, APO, FPO 

* Automated mdex by zip, name, customer # 
+ Save $$$ in data entry and mai costs 

+ All for $399, demo $15 

+ Zip code file only - $149 on diskette 


CPROMPT CORPORATION 
Dept. M, Box 40325 
Indianapolis, IN 46240 
(317) 848-5451 
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“Just what the 
Doctor Ordered” 


oocTc 


Data files are dBASE 11 
labels, reports and 


10 OAY MONEY BACK GUARANTEE + 


DOCTOR DATA SOFTWARE 
P.O. Box 11368, Dept. M 
Phoenix, AZ 85061-1363 
(602) 246-8907 
CIRCLE 781 OW READER SERVICE CARD 


“THE MAIL ORDER WIZARD 

is one very powerful program Il offers a catalog 
business all Ihe computing routines it needs- 
and then some! gives new meaning to the 
hackneyed phrase, ‘user friendly’ — Written in 
Assembler, if Operates with fightning 
speed very serious software, a ‘must see’ ” 
Catalog Age, $970, Demo, $12 

The Haven Corporation 

802 Madison Dep! M 

Evanston, IL 60202 

800-782-8278 (312) 869-3434 


HDME OR DFFICE MAIL MANAGER 
New! MAIL v2 for labels, envelopes, much more 
© Imports arty lield of dBase or ASCII file 

© Searches on any/all/some of its 11 fields 

© Sorts in ascending or descending order 

© Many automatic features save keystrokes 
$45+250 s/n Moneyback guaranlee Visa/ 
MC/Amex 

Call or waite TODAY! 

Phoenix Phive Software Corporation 

Di Ad Feet Tether Det Suet 400 
Scottsdale, AZ 85260 

800-333-1811. 602-483-0991 (mn AZ) 9-5 MST 


MANUFACTURING 


THE FOREMAN 

Multi-user Now Available! 

@ Inventory/BOM/P0/Costing 

@ MRP/Invoicing/Ad hoc reports 

© Repelilive mig or one time build 
© Extensive Cost Contrat. Standard vs. Actual 
© Aulomotive release inlerface 

@ [BM PC/NOVELL/ALTOS 

OCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 

Novi, MI 48050 

(313) 347-9600 


MEDICAL 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mussion (ECS) to Medicare & commercial car- 
fers, paper claims too 

@ PC # CLAIM $89 95, claims only 

@ PC # CLAIM wiCO's. CPT's & HCPC codes 
$229.95 

@ PC # CLAIM PLUS claims onty w/palient 
tile. Complete a claim in one minute $459 

@ THRESHOLD « TM $1,995.00 clams, AR 
patent billing 

@ THRESHDLO $3,995 00 claims AR patient 
billing, complete practice management, statis- 
lics, analysis 

© CLAIM « NET Nationwide claims clearing 
house Full 100% credit on product upgrade 
PC # CLAIM & PC ° CLAIM PLUS both house 
30 day money-back guarantees. (8M PC/XT/ AT 
compatibles MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurs! Suite 0 

Indianapolis, IN 46241 

(317) 634-8080 

In continental US call (800) 428-3515 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 

denial or ophthalmic practice 

$195 Base system patien! data base, recalls, 
feport generator, letter writer & mare 

$395 Paint ol service transaclion processing 
(Superbills, financial reports, recerpis) 

$395 Patient billing module (statements) 

$695 Automatic 3rd party billing tatlorable 
claim forms with ICD/procedure codes 

tree Full featured demonstration disk & doc 

GAMMA Incorporaled 

Ther .ender_ Fat 

Andover, MA 01810 

(508) 470-0080 


MEDICAL 


DRs/ASSISTANT HAS IT ALLI 

Prolit with the mast complete software lor PCs. 
Superbills, A/R, insur forms, Problem Onented 
Medical Records, productivity, scheduling, re- 
tall, MORE MD wnitien, proven over 7 yts Only 
$989 Larger capacity, faster ORs/MANAGE- 
MENT $1495 Networking $1995 FREE OEMO 
GAN YOU AFFORD NOT TO TRY IT? MC/VISA 
MEOSOFT OF CALIFORNIA, INC. 

13588 Samantha Avenue 

San Diego, Calitornia 92129 

Tolt free (800) 541-0900 


IBM Interface 
CMS-404/Cakewaik 


$249 
Keyboard & Software Available 


COMALITER 


SUPPLY 
744/594-5054 (CA) 
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Music Power For Your PC 


TEXTURE 


By Roger Powell 


@ IBM Music Feature 
@ MPU-401 Of Compatible 
@ Yamaha Cl Computer 


Versiun 3.1 $299 Demu $10 


“The Musician's Touch 
in MIDI Software’ 


— 
Magnetic Musw 
5 6 Hain Rocks Kid 
4 ep P 
’ Z Wrookictd, ¢7E tinaune 
4 Yel ANN 778 TAN? 


Yaa MNT 77S tay 
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CDMPUTER MUSIC CATALDGUEI 
Larges! music soltware selection anywhere! 80 
pages of detailed inlormation on the leading 
Computer music products including wavetorm 
edilors, transcnbers, sequencers, MIDI inter- 
faces & more Get the tacts! Competitive pnces! 
Visa/MC Worldwide shipment! Send $3 tor 
2/yt catalogue subscription 

DIGITAL ARTS & TECHNOLOGIES 

58 River Street 

Miltord, CT 06460 

(203) 874-9080 
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MUSIC 


COMPUTER 
MUSIC 
FRODUWEmS 


for the IBM PCIXTAT 


333 FIFTH AVE, DeptC, =— 
PELHAM, NY 10803 
(914) 738-4800 


CIRCLE 704 ON READER SERVIC! 


FORTE W/li MiDi Sequencers 

16/32 tracks, 16 channels/track Record/Piay- 
back 60,000 noles. Most powerful MiDI edil- 
ing Rhythmucally flexible Step entry Auto 
Punch, quantization, reallime playback control, 
OOS shell New in FORTE Il System exctusive 
storage. unlimiled looping, SMPTE cue bsl, 
Songhst, Accel/ritard $150/$250 

LTA Productions 

P.O. Box 6623 

Hamden, CT 06517 

(203) 787-9857 


PREVENTATIVE 
MAINTENANCE 


E CARD 





SONGWRIGHT iV 

Mustc Processor prints professional shee! mu- 
Sic, SONGS, Scores wilh lexl, chords, symbols 
Compose, edil, copy, record, transcribe, play, 
Iranspese lo any key Bass/treble, multiple 
staves, all meters MID! ophional IBM/Epson’ 
Star panniers, CGA/Hercules graphics $8995 
Send lor free sample output 

SongWright Software 

Route 1, Box 83 

Lovettesvilte, VA 22080 

(703) 822-9068 


PROGRAMMERS 





Memory Minder 


Memory Minder ts the most comprebensive 
disk diagnostic program available for 
ters. Any 


We accept MasterCard and Visa 
CIRCLE 795 ON READER SERVICE CARD 





MAINTENANCE & iNSPECTION 

‘An easy-to-use computerized method to organize, 
‘operate, and control an effective preventive main- 
tenance system Applicable to any type of busi- 
ess of industry Full screen input and displays, 
plus function key help command Maintains his- 
toncal data, creates work orders, and provides 
fumerous reports. Fos info, write to 

PENGUIN COMPUTER CONSULTANTS 

P.0 Box 20485 

San Jose, GA 95160 

(408) 997-7703 


TOOLS 










UNATTENDED 
FILE TRANSFER 


Error free transiors between multiple sites 
@ Schedule transfers any ime(s), any day 
¢ Use stand atone or with other programs. 
¢ No complex script languages to learn 
¢ Easy set up commande ike Send, Receive 
@LAN . Mutti-level security 
@ Auto recover from pawer outs, nose, etc. 
« Parameter file driven 
@ Use a3 com/server wilh other programs 
@ Shell to other programs & do transters 
¢ Fast, versatile, reliable operation 
¢ OEM inquines invited Call 
Wired Software $75 per location. 
SFI, Inc, 
Bax 531650 Grand Prairie, TX 75053 


(800) e88-0411 
NH) 214) 264-2626 Wi 
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Free SPF/PC 


Interactive demonstration disk, V2.0. Yours for the asking! 


Command Technology Corporation, 1900 Mountain Blvd,, Oakland, CA 94611 
Telephone: (415)339-3530 Telex: $09330 COMMAND TECH 










PROGRAMMERS TOOLS 


Ralationai 
Databasa Management 
with QuickBASIC! 


db/LIB’s 3 application-buliding libraries expand oe 
QuickBASIC into full-function programmable OBMS. 


( High-powered assembly routines link to QuickBASIC: 
8 Creete, read, write dete filss with billions of records. 
8 Inatant fils sccess with tull B-tree indexing systam. 
8 Contorms to dBASE Ill+ NDX snd DBF file stendard, 
8 Compect, complstsly tested and full documented. 
[% Compiete Data Management programa w/Baaic aource: 
8 Create, Browss, List, Indsx, Append, & seven more. 
® Run stand-alone or merge into your own programs. 
(Y Built-in Database Query Language saves days of coding: 
8 Dynomicelly ssiects and formets record output. 
@ Understands dBASE or Basic exprogsions. 


db/LIB is only®13@complete, oni gan) sae5 

mieiribeiiin atic Call toll-free: 
Bane RUNG: (800) 992-3383 
Los Angeles, CA 90063 in Calit (213) 215-9145 
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ATTENTION “C” PROGRAMMERS 
Here is your C iibrary es recommended by PC Magazine 9/13/88 issue. 
Tools 












© System Software © MicroSoft C Programming for the IBM 
pate Biggerstatt by. Robert Lafore 
1001 $19.60 PC 1008 $2295 
° The" ming Language * Turbo C Programming for the (BIL 
by Kermgan ? Artchie by Robert Lafore 
1002 $2350 PC 1008 $21.75 
















$19.95 
1-800-999-8239 MC/VISA ONLY or Mell order check to: 


Specialty Books 
341 Apple Ave Muskegon, Ml 49442 
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FREE BUYER'S GUIDE 











Programmer's Connection 
7249 Winpple Ave NW 
North Canton, Ohio 44720 
areca One Moned 
800-225-1166 nats 


TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 






216-494.5260 FAX 
9102406879 Telex 
216-494-3781 imematonal 
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QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of 


memory! 
Call Toll Free or write for detalied i with no strings attached. 
1-800-922-3383 * 404-552-0565 * CALL M-F, 9-6 Eastern Time 


MicroHelp, inc. * 4636 Huntndge Drive » Roswell, GA 30075 
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MAUEUE 


PROGRAMMERS 
TOOLS 


SOURCE CODE 


Modular and fully documented Assembly 
and C source code. Many programs are 
memory resident. 
* Dir TreaFile Manager $129.95 
» Windowing File Browser $ 64.95 
« Context Switcher 
* DOS Anywhere 
* Caiculator 
Write or call to order source for these or 
other programs. Brochure and Demo 
available. 
SaySoft 
10301 Lake Ave. Suite 617 
Clevaland, OH 44102 
(216) 651-3250 
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BTRIEVE™ BTRIEVE™ BTRIEVE™ 
it you use Bineve, you must have 8UTILITY 
BUTILITY ts the only way to edit and create 
Btnieve files (vet 4.0 and up). Stop wasting time 
writing those utility programs! Use OB 4 0 look 
and lel edilor 1o perform all aperalions, edit the 
data buffer, edit actual key values, search and 
replace, and much, much more. Only $89.95 
+5S&H MC VISA or COO 

SMITHWARE, Inc 

3600 Hillsboro Pike Suite B-13 

Nashville, TN 37215 

(615) 297-4876 


PUBLIC DOMAIN 


THE ULTIMATE 
SOFTWARE OFFER 


Join The Softwere of the Month 
Club todey and get more than 
15 programs. 5 disks full of soft- 
ware for IBM/compatible com- 
puters - every month! for only 
$5.00 inc. shipping/hendling. 
Preferred membership only 
$9.95. Visa/Mastercard/Amex 
only. No Gimmicks! 
SOFTWARE OF THE MONTH 
CLUB 

511 Encinitas Bivd., a 104 
Encinitas, CA 9202: 

order toll free 800- 669: 2669 
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FREE DISK CATALOG! 

Over 2.000 of the LATEST & BEST PD/Share- 
wate Programs, as described in out FREE DISK 
catalog, which contains over 80 pages of de- 
{aited info!—Only $3 per 5.25” disk or $4 per 
35° disk Orders shipped in 24 hrs) Calt our 24 
hr tine tor a tree catalog today! MC/VISA 
GLW Software 

PO Box 14008 

Arlington, TX 76094-1008 

(817) 265-2007 


PUBLIC DOMAIN 


jn 
Oe FREEWARE = 


ONLY #2,09 per aiexi_ ONLY 42.99 per alex! ONLY $2.80 
Public Demain and Shareware for IbM™ and Compatibies, DOS™ 2.1 ox higher. 
and Utilities to meet all, needa. 
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1-800-635-0342 PEOPLE'S 
CHOICE 


Cal! for FREE catalog!!! 
IBM Shareware/Public-Domain collection 
conveniently available for only $3.75/disk FULL! 


Over 1600 selected rams PACKEO together on just 220 diskettes, each 
diskette made available for only $3. aie oan ee offers an axtraor- 


SONAL ERANGE PROGRAM MING LANGUAGES, AC ACCOU! mG, UT UTLTIES 
WOMKAL IES, 


FOR DISK AND PRINTERS ANI REEN, LOTUS 
DATABA; SE PROGRAMS, farina! much more! 


Orders shipped on ea MasterCard, or COD — but the 
es catalog is ter 


P.O. Box 171134, Memphis, TN 36187-1134 
CIRCLE 805 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 
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FREE! 
IBM 


SOFTWARE 
CATALOG 


over 32 pages! 


Best Bits & Bytes 
PO, Box 6245-M 
Van Nuys, CA 91400 


Toll Free — 24 Hrs 
1-800-245-BYTE 
within Catifomta 
1-616-781-9975 


CIRCLE 806 ON READER SERVICE CARD 


GREAT SOFTWARE! 
GREAT PRICES! 
Cream of the crop shareware for the IBM 
+PC and compatible. Finance, program- 
ming, games, utilities, graphics, educa- 
tion and much moral Large 32 pg. cata- 

Joge with full descriions FREE! 
Prices as low as $2.00 each! Visa, 
Mastercards & COD Welcome, Call or 


write for a {ree cataloge! 
Computer Solutions 
P.O. Box 354 
Mason, MI 48854 
1-800-874-9375 
1-517-628-2943 


CIRCLE 897 ON READER SERVICE CARD 


£00 PER DISK 


20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $15 + $3 S&H 
QubeCaic, EDRAW, AutoMenu, Math Tutor 

FC DOS Help, Baker s Dozen, Languages, 

EZ-Form. PC Style, PackDisk, PO Stock 
KidGames, Best Games, Home Inventory. 
PC-Outline, Form Letters. ImagePnnt. 
SieWnter. PC-Prompt. Best Utilities. 


BRIGHT FUTURES Inc. 
Dept PCM 


P.O Box 1030 
et Windsor, CT 06088 
Offer Expires Dec 31, 1988 
WRITE FOR FREE CATALOG or 
CIRCLE 808 ON READER SERVICE CARD 


REAL ESTATE 


PROPERTY MANAGEMENT 

Comprehensive program for managing residential 
and commercial properties. Many management 
Teports including operating stalement, delinquent 


$495 

YARDI SYSTEMS, INC 
813 Reddick St 

Sania Barbara, CA 93103 
805-966-3666 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS . 





REAL ESTATE 


LAND SURVEY 
PROGRAM 


L-PLOT $192°%pp 
A metes & bounds program to quickly plot 
on scrven. cale ares & print plats from 
virtually any description, measuremen! or 


scale’ Features incl —data editing. screen 
labeling & ability vo scnd data directly to 
word processor. etc 

IBM/Comp w/MGA. CGA. EGA 
Visa/MC Chk $t5 Demo, Free info 


LAN/SCAN, Inc. 
(214) 824-6419 (OPO 
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PROPERTY MANAGER 

For the owner/investor who wants to keep Irack 
ol his own properhes Flexible & fast Residen- 
lial of comm, limit of lilty tenants per disk A 
real decision too! Not copy protected, copy as 
Many disks as you like $29 for full working 
demo with quick guide $79 with complele 
manual and phone support 

CAPTAIN'S CREW 

Box 216 

Sunset Beach, CA 90742 

(714) 536-0770 


BUILDING SEARCH 

Become the definihve source of commercial 
office data in your market (nstani access to 
your own inhouse MLS. Queries aver 128 
different vanables Pro‘ presentation quality 
printouts User's Guide and demo software 
available for $29 95 Ask about our nationwide 
user networks 

LeaseLine, Inc 

11776 Jotlyville Road, Suite 200 

Austin, TX 78759 

(512) 250-0505 


MANAGEMENT & ANALYSIS 

° “Real Property Management" $395/$595 for 
residential & commercial properties and other 
bkkp'g Flags deling’t tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
recurring data. ° “Real Analyzer“ $195, when 
deciding buy/sell, exchange, or retinance 
30 day money back guarantee 
REAL-COMP (NC 

PO. Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 
Rental-Ease New slate of the art property man- 
agement software Extremely fasi and easy to 
use Everything 1s included, tenant lacking, 
fepairs and maintenance, income and expense, 
check whiting No extra modules to buy The 
ullimate in property management $695 com- 
plete Free brochure. Demo $10 

STRATEGIC OFFICE SYSTEMS 

9129 Mallard Curcie 

Sandy. UT 84093 

800-942-6784 of 801-942-6784 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users of our software 
have found it comprehensive, flexible and easy 
louse We offer systems to manage the follow- 
ing types of properties. COMMERCIAL/RESI- 
OENTIAL/CONOOMINIUM/HOMEQWNERS 
ASSOC /MINI-STORAGE FACILITIES 

For more into and sample printouts call 
REALTY AUTOMATION 

11365 East Shore Orve 

Hayden Lake. 10 85836 

(208) 772-3259 


© PROPERTY MGT PLUS/89 e 

New version which looks up tenants and posts 
tent by Tenanl Name Prints Bank Deposit Slips, 
Rent Statements + Automatic Checks Reports 
Lale Rents, Vacancies + Expired Leases Posts 
Management Fees, Pays Owner + Does 1099 
Saves up lo 80% of accounting ime + is the 
EASIEST system to use From $475 

REALTY SOFTWARE 

133 Paseo de Granada 

Redondo Beach, CA 90277 

(213) 372-9419 





RELIGION 






To make a search of: 
(kwest) 
The sacred book of 
Christianity: 
(bi‘bal) 


get a copy of 


Bible Quest 


© easy to use software 

© fastest full text retrieval 
© powerful study tool 

© focate words instantly 

© find phrases fast 

© double column text display 
© includes “HyperSearch’ 

© save verses to DOS file 

© print selected verses 


$99 (KJV) 

$5 shipping and handling 

800-336-6644 
Bible Quest 

an InfoQuest product 


CIACLE 610 ON READER SERVICE CARD 
























SEARCH _ 
BIBLE 

2 SECONDS 
OR LESS 





WORDsearch™ is the world’s 
fastest, most advanced NIV 
Bible concordance software. 
Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
ean transfer Bible verses to 
most word processors. 
$139.95 plus $5 p&h. Full- 
function demo, $7. Call about- 
our 30-day no-risk free trial. 


800-888-9898 


5014 Lakeview, Austin, TX 78732 


CHURCH 
SOFTWARE 


POWERCHURCH PLUSI® 

Fast, friendly, reliable church admunistra- I 

lon system Membership, full fund ac- 
yeounig. contnbutions, pect pay- § 

ables. multi-user support, & much tose 
I ALL for $695 complete! Compare us 

feature-for-feature sranist any over- 
ponced package We're help ing thousands j 

ol churches with great software af a great 
Jorce! FREE phone support, no time limit 

Io hgh ee sales pitch To order 
Jvour FREE full-working DEMO version 
calf Customer Supper 

Fl SOF 


TWAR I 
PO BOX 3096 BEVERLY HILLS, CA 90212 
(213) 854-0865 
—— oo oo 
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=NAS COMPUTER BIBLE™= 
Venion 2.0 
New American Standard 
The best of the best sellers 
For tBM and 100% Compailbie 


«Instantly searches text for any 
phrase. 


word or 
» Allows verses to be saved for 


use with word processors. 
» Also ineludes windowing 
capability. 
Mail check or money ordes to: 
Foundation Press Publications 


P.O. Box 6439 
| 


Anaheim, CA 97816 
(714) 630-6450 
EG 95 (CA orders add OX tax) 
plus $4.00 shopping & 
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RELIGION 


SCRIPTURE SCANNER 
BIBLE ON DISKS 
® Search the Bible in seconds 
for key words or phrases. 
© Print any list or portion. 
© Write sermons, lessons, 
atc. from your word 


processor Of Urs with 


access to scripture. 
Special: $99.95 & up 


CALL: 512-255-9569 


§ Oo f T wa R CE 
Box 355, Round Rock, TX 78680 
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BIBLE QUIZ GAME 

A Greal holiday gift idea! Over 1,000 exciting & 
educational multiple chore questions from the 
KJV Sible Play in either colar or monomode. 3 
levels. 1-2 players. Timed scoring . MORE! 
$1195 + $209 sh PC/MS-DOS. Please 
specify either §.25 of 36 inch disc. 

Fast deliveryt 

Genesott 

P.O. Box 47611 

San Antonia, TX 76265 

(512) 657-1243 


PARISH DATA SYSTEM” 
Comprehensive census/contribulton program 
Easy to operate. menu driven Family, member, 
financial info & reports fulty integrated Setec- 
live ists, fabels, contribution/tuition state-" 
Tents, personalized letters. User can create 
own reports, letiers Other church programs 
available Over 2600 users. Free info 

Parish Data Systems. Inc 

3031 W Northern Ave , Sutte 121 

Phoennx, AZ 85051 

(602) 247-3341 


SALES 
MARKETING 





Tm sory siz | meant to call you back 


Lead Management 
System 

Day Timer 

Mail Merge 
Telemarketing 
English Queries 
Osos Dbase Files 
Report Writer 

Cost of Sales 
Opload fo Manager 


800-525-5774 “tee Rep 


SI9995 
Manager 

POWERHOUSE 

SYSTEMS INC 


$39500 
SOP WEST EMGT STREET SUITE WOM 


Menu Driven 
Datly To-Do 


Word Processor 


Multi-User 


$995 00 
WHSTON SALEM Mt ITIOT 36271 
CIRCLE $15 ON READER SERVICE CARD 
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SALES MARKETING 


=( SaleMaker™ |= 


Client Management 


& Telemarketing Software 


@ Very easy to leam & use 

¢ User-customizable for any business 
@ Lightning fast file access 

¢ Indound & outbound telemarketing 
@ Schedules calls and call-backs 

¢ Autodials your phone 

¢ Records contact history & notes 

@ Tracks lead sources 

Word processor built-in 

¢@ inslant follow-up letters & labele 


« Mail merge for targeted direct marketing 
¢ Generates custom management reports 


@ Pop-up windows, full color screens 
@ Unlimited file 

¢ Imports & exports ASCII files 

@ Over 95 searchable data entry fiokis 


Editor's Choice 


ems “A very well 
rounded system 
with broad 
functionality 
and excellent 
screen design. 

it is also fast and easy to operate, 

a hard package to beat.” 

PC Magazine 12-22-87 


Nominated for 1987 Award 
for Technical Excellence 
for Application Software 


Reduce costs. Increase Sales. 
Call today for free information. 


1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Software 


@ Singlo-user & true LAN versions available Box 531650 Grand Prairie TX 75053 
CIRCLE 616 ON READER SEAVICE CARD 


LEAD TRACKING SYSTEM 

Manage your sales leads with CONTACT PLUS 
includes phone chaler reminders, call history, 
daled notes, mailing labels, letter history, mail/ 
merge, ASCII import, calendars, demo disk $3 
Only $79 MC/VISV’COO 

E. Trujillo Software 

P.O. Box 23052 

Albuquerque, NM 67192-1052 

Ordets only 

(800) 628-2628 ext 581 

into 

(505) 881-3223 


SCIENTIFIC 





THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET... 


Add a Weather Station to your Computer. 


CIRCLE 618 ON 


‘You know how much you depend on 
your computer With PC Weather Pro, 
your IBM PC, XT, AT or other compatible 
can give you the weather as well. And 
even keep a perpetual record. Includes 
hardware, software and weather 
instruments. 
Here's what you'll measure. 

° Wind speed/direchon 


TML inc. 
9000 Krane Way Place 
B20 Lake Dawes, O8 F7DNS. 
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SECURITY 


HARE 
iM 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Parailel Port/ROM Socket Interface) 

¢ STANDARD KEY TAG 
Unlimited executions 

¢ COUPON KEY TAG 
Limited executions 

© DURATION KEY TAG 
Limited (days, hours, min.) 


For Disk Security 
High Level Security 
© PADLOCK II DISK 
@ SAFEGUARD DISKS 
¢@ COUPON DISKS 


For Hard Disk Protection 
@HDCOPY 


Low Level Security 
User Installable Protection 


* PC-PADLOCK 


The market is filled with copy 
protection cts which burden the 
user or simply don’t work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Cail or write for TT] 
more information. 


GLENCO Lu 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY SINCE 1079 


721 W Algonquin Ad {312) 364-SOFT 
Arhngton His, It 60005. FAX 364-7698 
Telex 493-7109 
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HANDS OFF THE PROGRAM” 


PC SECURITY 


HANDS OFF THE PROGRAM is an ait sor ware, 
Privilege Dased. symiom security utility thal pre- 
verte unauthonzed access of your PC's subdorec- 
tones, Kies and disk drves. 

HANDS OFF THE PROGRAM provides 9 scphigt- 
cated technique 00 separate up to 64 users of o 
PC. by privilege into thes own separate areas on 
‘the hard dik Users may scoees only their own 


HANDS OFF THE PROGRAM protects files on 
your Nard disk by preventing unauthorized users. 


iewadding your syste 
HANOS OFF THE PROGRAM restricts access to 
Your hard digh via. ‘isk locking” A “locked” hard 
ith may nol be Dooled accessed by applications 
‘software of formatted via the OOS FORMAT com 
mand ured fis untocked * 


Orive C 1% prevented wivie the PC is in use. the: 
Security manager 1 protected against Control 
Break and @ beot from floppy results in the auto 
matic locking of Drive C 

HANDS OFF THE PROGRAM ais0 provides 


Systema Consulting inc. 
412-963-1624 
Boa TH209, Piteburgh, PA 15236-0608 


Az-Tech Software, ine. 
305 East Franklin 

Pichmond MO 64085 

(800) 227-0644 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS ... 


he world’s leading soft- 
wore manufocturers 
depend on Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
yas to SuperLock”® — inviss- 
le copy protection for 
IBM-PC (and campatibles) 
ond Macintosh. 


@ Hord disk support 

@ No source code chonges! 
@ Customized versions 

@ LAN support 

© New upgrades available 


(408) 773-9680 


710 Lakeway, Suite 200 
Sunnyvale, Califarnia 94086 
FAX (408) 773-1405 


MAILSAFE™ 


A software Implementation of the RSA 
public key cryptosystem for MS-DOS. 
+ Secure Messaging without secret sharing 
+ User key generavon 
+ ASA Digital Signaiure'® - Usertie authenticate 
+ ASA Digital Envetope™ secure data privacy 
+ Local fie engrypion 
« Configuraton features tor most E MAIL Systems| 
+ OEM versions avaitatie for DOS and UNIX 
$250 per copy Quantty decounts Special 
pnces for government and education markets 
The RSA pubbe key crypto systern is protected 
_DYUS pater 4 405 629 = 
“GALL FOR INTRODUCTORY OFFER, 
RSA DATA SECURITY, INC. 
10 Twn Dolphin Drive - Redwood City, CA 94065) 
415/595-8782 
mee es: 


SOFTWARE COPY PROTECTION 

© Installs easily on your IBM-PC software 

© Deleats all disk copy software 

© Supports all Hard & Floppy disk formats. 
© Requires NO special devices 01 disks 

@ Invisible to your end user 

Eval disk prolects one program ol yours $15 
Starter kil & No meter count packages $99 + 
L-Tech Corporalion 

377 Route 17 South, Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 (BBS 84V1). (201) 288-8795 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves etlectiveness, 
of powertu) mullitayered security Rapid decryp- 
bon algorithms Reltable/small port transparent 
security device PARALLEL or SERIAL port 
Comptimented by economical KEY-LOK™ 
multi-leatured COMPU-LOCK™ including 
Countdown, kimeoul dala encryphion, mulh- 
product protection 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle 

Littleton, CO 80122 

(303) 922-6410 or 770-1863 


SHAREWARE 


Computer Image 
Software™ 
2639 N Grand, Suite 111 
Santa Ana, CA 92701 
{714)771-4326 


SHAREWARE 
Oniy $3.50 Per Disk! 


‘We have thousseds of Shareware program: to 
choove from. Direct frem the avtbors, on bigh 
quality disks All disks are verified and tested 
Games @ Data Bose @ Word Processing) 
Liitities @ Spreadsheets @ And More 


‘All disks are full, Several programs per disk 
Call or Write for FREE Catalog. 
e@ SPECIAL OFFEKe 
A epocial selection of 10 Game Diska wiih 
Over 100 games for Only $25 00 with thia ad! 
{Send ad with your request for catalog) 
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UNIQUE 
SOFTWA RE! 
Just $4 000d 
a 


oe 
reeves 


Find new uses for your IBM with 
software selected 
and business use. 
AME 
a 
a 


276-P Morehouse Rd. CT. 06612 
manlbox 


Or call 1-900-321-4342 then 
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STATISTICS 


GO with SOLO 


ideal for researchers and busi- 
ness Loeb ble SOLO 
i i stat 
as Sa increlibly ‘ocey to 
use. inexpensive enough for a 
single project or occasional use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfection guaranteed! 


BMDP sR 
SOFTWARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 
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THE BASS SYSTEM 

BASSBase + BASSStat + BASSView = 
Power! For data management/anaiysis/teport 
generation The SYSTEM 384K and 2-32" 
drives or onehard disk $399 thru 8/31/68 
micioBASS 256K and 2 floppies $95 

Call or write for information. 

BASS tnstilute Inc 

PO. Box 349 

Chapel Hill, NC 27514 

(919) 489-0729 ar BB (919) 489-9665 (N,8,1) 
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High performance STATISTICAL SYSTEM 


A powertul, elegent, end super-fast statistical package integreted with 
complete date management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, end exploretory stetistics with forecasting. 
STATS+ features intelligent, two-way interfeces to deta from Lotus, 
Symphony, dBlll+, and other programs. For more info iook for oureds In 
most computer \ ie ask your dealer, or contact StatSott. Price $245 


{+$5 ship/hendl. 


2325 E. 13th St., Tulsa, OK 74104 


HN StatSoft 


(918) 583-4149 


Overseas offices StafSotl of Europe (Hamburg FAG) ph 040/4200347, StatSelt UK (Lon 
don UK) ph 6707271166 Hearne Software (Melbourne Australia) ph 613-497-4278 
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1CK ASSOCIATES 


SRADSHCS PIOS 40 


NCSS plus-$99 

Easy-to-use menus & spread sheet. Multiple 
Tegress:on T-lests. ANOVA (up lo 10 factors, rep. 
Measures, covariance). Forecasting Factor, clus- 
ter, & discriminant analysis. Nonparamelrics. 
Gross Tabulation Piots histograms, box, scatter, 
stemieal. Sort. Subsel Translormations. Reads 
ASCII New graphics Pkg $59 

NCSS 


865 Eas! 400 North 
Kaysville, UT 84037 
Phone 801-546-0445 


STATISTIX - ONLY $1691 

STATISTIX 1s a powerlul and very easy-lo-use 
Statistical system tor PC’s Used by many 
universilies, businesses fed and state govern- 
menls and fesearch organizalions Check us 
Gut before you buy a stalistics program, you'll 
agree SX is a “bes! buy"! Money Back GUAR- 
ANTEED For more into 

NH ANALYTICAL SOFTWARE 

PO B0X 13204 

Roseville, MN 55113 

(612) 631-2852 


29. 1 Fisas: 


MINITAB’S a PC of cake! 


MINITAB features intuitive 
commands for comprehensive data 
analysis. Includes basic statishcs © 
regression ® time series © tabulation 

®@ ANOVA ® plots © histograms ® 
much more. DOS based version in- 

cludes LOTUS interface, hi-res 
graphics, no copy protection. Used in 
over 60% of Fortune 50 companies. 
For free brochure call 814/238-3280. 


MINITAB & 


STATISTICAL SOFTWARE 
Minitab, inc. 

306] Enterprise Dr, State College, PA 16801 
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SHAZAM Version 6 

SHAZAM 1s an easy-lo-use & powerlul econo- 
melrics program Has a full matrix language, 
SHAZAM lealures include ARIMA, 3SLS. 2SLS, 
SURE. probil, togiL tobit, nonlinear, MLE, GLS, 
equality and inequatity restrichons, pool, non- 
linear testing, lorecast, diagnostics, graphics 
Needs hard disk Single copy $250 US Site 
License $1000 US Accepl VISAMC More 
infomation? Call 403-220-4096 Or write. 
SHAZAM Econometrics Limiled 

12 Varsdale Place NW 

Calgary. Alberta Canada T3A 067 


SURVEYS 


SUAVEY MATE 

The inlegrated survey package fast & accurale 
data entry with aulomalic values, range, logic 
Checks, age calc, verthication, verbatim eniry/ 
teport for open-ends Frequencies, Recoding 
Crosstabs, Regression, ASCII tile export, up to 
1000 lields Users in 44 countries, $145, 60 day 
Money-back Guaranlee 914-699-9414 

Henry Elkins & Associates Inc. 

15 Willow Crrcle 

Bronxville, NY 10708 


Orders 800-622-4070, 800-942-7317 (IL) 
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<a 
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SURVEYS 


THE SURVEY SYSTEM 

An easy Io use menu driven sysiem for the 
eniry, editing, processing and presentation of 
questionnaire data The system can produce 
camera seady crosstabs and other tables in 
banner formal Also statistics and bar charis. 
Regression and open-end coding/analysis op- 
hhons available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ct, Dept P 

Petaluma, CA 94952 

(707) 765-1001 


TAXES 


IRS TESTED! 
1099: th 


Cre @ reparting 
The I Ravenu 
Saclel Securtty Admini 
And mast State Age: 
Prints on eppropriates forms 
IMPORTS dete from LOTUS, OBASE 
EXCEL, end most other detabeses) 
COST EFFECTIVE: vo money in 
Clnes ond pensities! 
LJ je software for 
ontu $195 00 
olstarpuTaRsHiP 
AVAILAGLE 
tnternel Roporting Systeme, inc 
39120 Argonnet Way, Suite 406 
Fremont, Ce, 94538 
Catt: 800-235-6646, Ext 320 
twCA 800-235-6647, Ext 320 
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ek for 


Federai & State returns on 


productivity by eliminati 
training and commands. To order Automenu for only $50, 
call 1-800-662-4330, Or visit the dealer nearest you. 
ine. MAGEE ENTERPRISES, INC. 

$e 404-446-661 | Com 
FAX 404-368-0719/BBS 404-446-6650 


SEE US AT COMDEX 


‘Tax Planner-$79.95, Corporate-§149., 
S-Corporations-$149. 

Park Technologies, 

P.O Box 1317 


Catton Park, NY 12065 . We 
818/677-5081 or 800/423-3189 outnde NY = 


Eaxfove 


ns 


THE PC PROTECTOR 


PASSWORD $99.00 


-Protect your valuable data 
-Control licensed software 
-Secure local hard disk 


Allow up to 100 users of your PC 
with tcp ks 


protection. 


and optional password 
Each user may have 


rights of up to 32 subdirectories 


with restrictions to 


disks, 


Menu driven allowing easy main- 


tenance of users. Optional re 
login & time tracking. Incl 


rt of 
les antl 


virus program, 


Automenu 


Fort Garry Place 
2704-86 Garry Street 
Winnipeg, MB Cenada 


Viea, Mastercard, Amex 


a8 10 for handling 
Ph, (204) 996-2798 
Fax (204 943-3702 


le 


RIC a8 
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Announcing A Menu System So Appetizing, 
You'll Want To Take 30,000 Bytes. 


Take one look at the Automenu Software Management 
System, and you'll agree that there's no berter entree into the 
world of computer software. Automenu increases computer 


the need for complicated DOS 


70162, 2200 


The First Menu System, And Still The Best. 


etitiedinciesiantoenetemsiiial 


Qe Aiags beeps Assume a) epered tadrmatl ol age Laren 
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UTILITIES Bieta SA co 


Productivity Utilities 
For the price of one night's dinner you can get this simple 
and smart menu driven utility software and save time. 
Avoid DOS or MS-DOS hassles DOS made easy to use 
with simple keystrokes! 
DOS MANAGER 's a powerful menu driven utility software designed for beginners 
and experts. With OOS Manager you don’ineed manuals Execute DOS or MS-DOS 
commands with simpte haystrokes Run other pragrams on fo® Plus DOS 
instructions ane’ ‘yaiting. fot al IGM conpelers ad conpatikes Te unter 
Send $39.85 + $3.50 S & H to: 
= 297 E. Merrimack St. 
SOFTWORLD)| = 80x 1874. Lowell, MA 01853 
PUBLISHING (508) 452-2189 


PC ee ee EMBER 29, 


“**IBM Uses CP/M & Apple*** 
“The dest’, “strongly recommended”-PC mag 
© Uniform copies files, reads & wriles directly 
to 200 CP/M disk tormats on Ihe PC.XT.AT-by 
Micro Solutions $62 95 + $3 S/H 

@ MaichPoint 1/2 card wansters Apple DOS, 
S05, CP/M and ProDOS tiles to 18M PC,XT. 
AT-$185 + $3 S/H (includes FREE Uniform!), 
Blue Heron 

1108 S Second St 

Dekalb, Illinois 6015 

(815)758-2355, 


1988 


HE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . . 


RECALC 1-2-3 5X FASTER! 


(Cics to Pun Programs 
Cich fo Acoses Faes: 
Fraser than Typing 

A Toa! fos the Pre 
Easy tor ihe Novice 


$ 49.95» 


Seetto FREE Comer 
women ham 
wareAMe 


Wunrenoaes ., 219/450-7008 


he erm how Ow te 
a 
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DOS tatoos 
COPY o MOVE 
oan Fen taggng 
@ Balch Fée Access 
Sorted Drectonos 
Hep Menu Map 
@ More 


FINA 


Ammunition to conquer 
your biggest problems! 


with V-EMM 


{8B megabytes) 
without V-EMAE : 


640 bilobytes} 


& 


@ The Virtual Expanded Memory Manager 
provides your EMS applications with up to 
eight megabytes of expanded memory 

@it tums PC/AT or PS/2 ax. 
tended memory into expanded 
memory 

@ tt tums hard disk storage into 
expanded memory 


@ (s compatible with most EMS MUMUAMLTS 
: E OITORS| 

Simro? [croc 
@ Only $8995 30-day money-back guarantee 


Fort's Software 
meee TM «PO Box 396. 


“EMM SSeS 
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BREAK 640K] 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT of PS/2 8 megabytes of memory 
by lurning disk space into expanded memery! 
Use extended memory for expanded memory 
Creale VERY LARGE worksheels FAST Aulo- 
matic Easy lo use 640k nol required Money 
back guaranlee $49 + $3 s/h 

RAO 

11962 Coverstone Cir. Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (tax 703-361-8251) 
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UTILITIES 


[You don't need to be an expert to diagnose and correct problems in- 


‘olving PC setup. All you need is HELPM 


™ software! More than 


00 tests Quick identification of system configuration and com- 
patibility. $99 + S/H. MC/VISA. California Software Products, Inc., 


525 N. Cabrillo Park Drive, Santa Ana, CA 92701, (714) 973-0440. 
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The Nova Utilities 
Power tools you'll use! 


The twelve advanced DOS programs that are 
on every user's wish ist. Disk editor, file re- 
covery, pomnt-and-shaot window directory 
manager, encrypt and compress files, DOS 
command bne qualihers, find, wew, delete, 
move, copy, morel Less than $6 pet program 
at only $69.95 complete with 100+ page 
manual Ask about our free upgrade offer. 


NOVA SOFTWARE, Inc. 
P.O. Box 37464 Abq.. NM 87176 
505-836-8400 
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Make your computer work after 
hours with Whenever 


Whenever ts a set of utiltves you can use to sched- 
ule your computer to perform anything [rom sumple: 
DOS commands to long strings of batch files, atthe 
lemes you specify, ideal for large prnt jobs, off 
hours long distance data tanster, back ups and 
drudgery 

assign lasks to sun repeatedly, just 

once, oF string batch files together 

runs after specified period of keyboard 

inactivity, al a scheduled time, or both 

automated keystroke feature 

well-documented, easy to use 

occupies 4K memory, only $$9.95 

CYB Systems, inc 
8605 Cross Park Drive 
Austin TX 7B754 1512( 835-2266 
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UitraSearch ... a fast, friendly, and 
functional dBASE search program 


* Locate data in seconds from just a few characters « Construct a precise 
search to find exact matches « Write a subfile of just the data you need 
«Tailor the display screen * Edit or add records without programming 
Disperse working copies of database for easy file maintenance and 


retrieval. UltraSear 


uses dBASE* format, but is easier to use. Ideal 


for larger databases, it allows free-form search and doesn't limit the number 
or combination of fields searched or the number of matches found. 


Only $79.95 plus $5.00 handling. 
To order, call 


1-800-628-2828, ext. 903. 


Requires DS-D05 2.000 higher *ABASE ts a reginered wndemerh of Ashtoo-Tew Corporation. 


PC FMS + Ulllities 

Complete online File Mgi System/Library tor 
disk/diskeltes Full screen query Print lite re- 
ports‘directones/labels Copy/verity files with 
Sort options Dump files/memory Super 00S 
commands Req MS-DOS 2 0/up More intor- 
mation available. Check/M 0 /AMEX/MC/ 
VISA/COO. Send $49.95 or call fo order 

ETN Corporation 

444 North Frederick Avenue 

Gaithersburg. MD 20877-2432 

(703) 644-8778 


ENHANCED DDS COMMANDS 

List files that don’t match a template List lies 
by date and time Search directories for all 
matching tiles New commands and new ver- 
sions of exsting commands, all with lots of 
plies AM) Comments ewcepl gpecat Dales ic 
feduce repetitive entries Get the most from 
DOS MS-DOS PC-DOS 20 or higher $29.95 
Oriscotl Graphics 

135 E. Church 

P.O Box 625 

Clinton, Mi 49236 


For more product information, write or call 





DON'T BUY EXTERNAL DRIVES! 
COMx™ copies files between any 2 computers 
Inct IBM PS/2 Any size lioppy or hard disk 32 
ft unwversat cable (not 6 tt), 35” and 525” 
disks, and manual VERY easy to use Uses 4K 
mem (not 50K +) Mulfitasking (no slave 
mode). 115,200 baud Money back q'tee Only 
$59 (not $150+). $3 sh A gem 

Biologic 

11982 Coverstone Crt Suite 1622 

Manassas, Va 22110 

703-368-2949 (fax 703-361-8251) 


LIMSIM 

Expanded Memory Simutator for the 286 & 386 
Machines Use the extended memory you al- 
Teady have as Lotus style Expanded Memory 
PC Magazine (Match 31, 1987) says “Easy to 
(2 and well documented" $70 §$106 with 
assembler source), 30 day money back guaran- 
lee Visa/MC accepled 

Larson Computing 

1556 Halford Ave. #142 

Santa Clara, CA 95051 

(408) 737-0627 


PC MAGAZINE # NOVEMBER 29, 


AT’s DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known to READ bul NOT reliably WRITE on 


360KB floppies. With “CPYAT2PC" 1.2MB drives CAN reliabl 
es saving a slot for a second hard disk or backup tape. * 


360KB 
'AT2PC" (Not Copy 


tected) offers the preferable SOFTWARE SOLUTION, 


© NO software or hardware modification 
© A 360K drive is NOT required 


© “CPYAT2PC™ 


gram resides on hard disk 


© fluns on IBM FOAT and COMPATIBLES I.e. Compeq 


Deskpro 266/386/III, AT&T 6300 +, 
HP Vectra, Sperry PC/IT, Tandy 3000 


Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-BR 


ORDER TOLL FREE 1-800-523-8777 
TELEX EZLINK 62673089 
Desier Inquiries Invited 


MICROBAIDGE COMPUTERS, 
655 Skyway #125 © San Cortes, CA 94070 
CA 415-593-8777 © FAX 415-993-7675 
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A Menu System to Manege 


t 


Memory Resident Programs 


TECBNOLIGY 


INTERNATIONAL 


© $99 


IACLE $43 OM READER SERVICE CARO 


TURBD C DEBUGGER! $49.95 

TICD ts a source level, symbolic, full-screen 
debugger for programs writen in Turbo C. 
TTCD supports 10 iterative/conditionat break- 
posnts, watchpoints, variable-speed animation, 
CGAEGA graphics. all models excep! tiny. 
macros, 8087 of emulation. symbolic dis- 
assembly, "keep" variables, and much more 
SAYWase Development 

PO Box 891531 

Houston, TX 77289-1531 

(713) 488-0576 


Dpt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge program Run asa DOS 
command or CALL as a subroutine. Unlimited 
fileswes, mos! languages, datatypes & filetypes 
Supported including Bineve and dBASE It & til 
Advanced features include record selection. rec- 
ord reformatting & much more! Call or write tor 
more into. MS-DOS $149 Zenix $249 

Opt-Tech Data Processing 

PO Box 678 

Zephyt Cove, NV 89448 

(702) 588-3737 


SUPER PC-KWIK 

The industry's best disk cache “Highty recom- 
mended” J Dvorak “ hold on to your ea- 
diums because you've just launched. .” J 
Oickinson “.. Ihe word swoosh! may give 
you an idea” J Seymour You can't buy more 
performance lor just $79.95 $2 S/H VISAMC 
+ $250 i1 CDD 

Muttisott Corporation 

15100 SW Koll Parkway #L 

Beaverton, OR 97006 

500-644 So44 00 14 KE 
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FLEXMENU 3.1 ONLY $19.95 
Powerful menu plagram, provides a user 
inendly way to operate your programs Pas- 
sword protection 1s available tor EACH menu A 
felephone directory utvity allows you to slore, 
custom sorl and print ail your name. address 
and phone numbers Flex menu even has a 
limed execution ulility lo run your programs 
even when you ate not theret 

Main Menu Software 

12700 East 8 Mile Road 

Detrost, MI 48205 

(313) 372-3262 CHK/MO/COD 


WORD 
PROCESSING 


WRITER'S SIDEKICK SERIES 

The goot-proofer Avoid those embarassing 
errors in your wriling Lay vs. lie, farther vs 
further, affect vs effec! Most of us make the 
Same mistakes over and over, and who has the 
time to reter to textbooks. Let the SIDEKICK 
SERIES do itor you Order SK Series #3, $29 
complete Demos nol available 

CAPTAIN'S CREW 

Box 216 

Sunsel Beach, CA 90742 

(714) 536-0770 


World's Bilingual Word 

DuangJan, bilingual word processor tor En- 
glish and Armenian, Bengali, Euro/Latin, 
Greek. Hind), Khmer, Lao, Punjabi, Russian, 
Sinhales Tami, Thar, Viel. $109 + $5 s/h 
Horeig® + $12 s/h). Font editor included For 
(BM compatible with dot-matrix & LaserJet 
pnnter Demo $6 + $1 sm. 

Megat homp Company 

3824 Cottman Avenue 

Philadelphia, PA 19149-1606 USA 
215-331-2748 





WORD PROCESSING 


“Outstanding sofeware — the best of its kind... -CompareRite compares 
mage i It's utterly amazing." 
-John Dvorak, PC Magazine, 3/15, 3/15/88 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 


B< 
TNCORPORATED 
763 Massachusetts Avenue 
Cambridge, MA 02139 
(Outside MA) 800-262-5656 Ext. 10 (In MA) 617-864-6151 Exe. 10 


Chosen as 1988 Editor’s Choice 

for Scientific and Technical Word 

Processors, Total Word contains 

over 250 ecial symbols for 

formulas aaa equations. Ideal for 

engineers, scientists and other 

technical professionals, Total Word delivers 
fyll featured word processing with the look of 
desktop publishing, plus ease of learning and 
use, from the makers of Volkswriter. Contact 

your TBO TIFETRE 
all 1-800-LIF E 
From ¢ shforna 1 MQu #318733) LL a) 
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BINTOR'S 
CHOICE 


(Mem FACT FILE 


Get The Word Out! 
Your Product Has Been Chosen 


EDITOR’S CHOICE. 


Let us take your article to its highest 
level of marketing potential with 2 reprint! 


To find out how you can have your article or review 
elegantly reprinted ** on 80 Ib paper stock, in 4-color, 
2-color or [-color, call or write today: 


Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447. 


** Minimum quantity 500 reprints 


PC MAGAZINE ® NOVEMBER 29, 
470 





+ Chmanates Keyboard Commarnia 
+ Wome wit a2 and 3 button mee 
E Video Moceiges 


= werner 40 a 50 now for $35 


CALL 1 900-998 0157 Ext B19 by CA $ 800-872-3470 Ext B10 
CIRCLE 047 OW READER SERVICE CARO 


Pyccxwii, Farsi, English, European 
& Scandinavian; plus either IPA, 
Hindi, Bengali, “Gurmukhi, Tamil, 
Thai, Korean, or Viet Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 


$355 incl. US shipping. $150 add't 
for laser. $19 demo. Reg. 640k, 
graphics Money back guarantee. 
Gamma Productions, Inc. 3 
710 Wilshire Bivd., See 609, San 
Monica, CA 90401 (213) 394-1 $622. 
MC/VISA/AMEX. 
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175 WordPerfect 5.0 MACROS! 

One keystroke copres addresses trom scm to 

enwel, prints last pg first auto-compiles ttnote/ 

endnote lists, checks pg brks, prnis multiple 

Copies, pgs or directories, Iransp. letlers, cap- 

italizes, underlines, bolds, makes auto-NOTES, 

searches tiles and 165 MORE! PLUS 26 

CTRL + KEYS MACROS! Optional Ws!ar emu! 
31995 + $3 SIM Add $3 lor 3.5” disk 

® PowerMax Company 

© 15840 Ventura Bivd #845 

@ Encino, CA 91436 (818) 905-5919 


MISCELLANEOUS/ 


ACCESSORIES 


KeySkin™ Keyboord Covers 
Cleer to the eye, Soft to the touch. 
KeySkin™ Covers etoy on while you 
use your computer. Meny different 

modele to chose from Call toll free 
USA (800) 874-6391 
FLA (800) 342-9008 
CompuCovere 
2104 Lewis Turner Blvd (Dept P1) 
Ft Walton Bch, Fl 32548 


« 100% Cotton Canvas « Breathable! 
« Beige w/Grey Trim _—_e Static-Free 
For: Computers and Printers 
IBM, Epson, AT&T, Leading Edge, Compaq 
(800) 826-5761 
In CA. (415) 759-1466 
Contemporary ComputerWear 
1920-36th Avenue San Francisco, CA 94422 
CIRCLE 850 ON READER SERVICE CARD 


A MUST FOR COMPUTER 


The on keyboard cover designed 10 remain 
securely in place at all ames. It will not mpede 
computer performance in any way Over 150 
fels availabbe for all kinds of keyboards 


GOe0GeGo 
isfefetets] Tifntcl ) 


16£ Lafayette St Hackensack NJ 07601 


Tel (201) 487-8080 @ Fax (201) 487-6637 
Deeler inquires invited 


CIRCLE 851 ON READER SERVICE CARO 








a MAAKETPLACE 


the ultimate target market! 


The brand specifiers who read PC Magazine don't iae Ihe time to shop around, their only 
concern 1s gelling what thev need as quick) as possible 


They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Masketplace’s Direct Resporse/Display Ad formal represents a fast, eass 
and cos! effective method of product acquisition They know i will have the products they need 
and the information they want regarding price, volume dtscounts, specifications and delivery 

If you think thal vour business can benefit from the 550,000 brand specifiers who read PC 
Magazine YOURE RIGHT? 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . . . 


BAR CODING 


My int bar © odes directly trom y 
ying data ‘10 
»n, IBM Graphics, 


and HP 


§ NEW FEATURES 
ave been edded to our popular 


memory-1es ident bar code printing softwara 
Na ms = 


lan to UPC-A 
$295.00 


High deneity dot-matnx bar codes support fa Developer inquines invited 


CodeScen 2000 Gar Code Reedar 


$495.00 


Bear Rock 





COMP AN 


6069 Enterprise Drive Placervilie, CA 95667 
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Make your mark in automatic identifi- 
cation with ISD software solutions. Print 
all kinds of bar code labels on demand. 
Speed and simplify data collection. Track 
products dock-to-stock. And streamline 


inventory control. 


Integrated Software Design, Inc, 171 Forbes 


Bhd, Mansfield, MA 02048. 


Calll (617) 339-4928 and ask 
to scan our catalog. 


Software 
Design, tr 


Rub rate Usenditg gla ay Denne 
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BAR CODE READERS 


NO SOFTWAKE CHANGES REQUIRED 
PC'S: 


TERMINALS: 


© WYSE 50/¢ 


ali gee) eo] +) 
MADE EASY 


PERCON* E-Z-READER™ 
FAST © ACCURATE * RUGGED 


NO SOFTWARE CHAN GES with Pa 
XTIAT and Psi2, 


WV QRIHINGTON 


LABELING SOFTWARE 


‘LABELS 
1G TEX Thee 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


® Flexible format® Any size label ¢ Auto-Incrementing 
® Labels for bins, shelves, ® Reversals 
Inventory - name tags ® Color Options 
* Big text readable up to 50 ft. ® Laser Soft Fonts 
® Bar Codes: 2 of 5, UPC/EAN, ® File Input 
MIL-STD, AIAG, Code 39, etc. © Very faste Easy 
Labels above printed with Utility Ii - $279. 
Olher menu driven programs from $49. Unix & Xanix lool 
User callabia routines Irom $159. 


BAR CODE READERS 


"Al For PC/XT/AT & PS/2 


& Kimtron, WYSE-60, Link, & RS-232 
® Attaches as 2nd Keyboard 
WRo Sohwave changes 
© Reads 2 of 5, UPC/EAN, 
Codabar, Code 39 
© Rugged metal pen & holder 
All models complete...$399 
ALSO: Lasers, Portables 
Mag. Stripe, Badge Readers 
Direct From Manufacturer 
30 Day Money Back 
Guarantee! 


DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 


800-345-4220 
In CA 408/458-9938 





RESELLER DISCOUNTS AVAILABLE ; 
Details or Questions? Call us. 
(503) 344-1189 


2290 W Ith Ave. Eugene, OR 97402 


THE 
SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 


TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 


AMERICAN MICROSYSTEMS 
1110S AIRPORT CIRCLE, SUITE 140 
EULESS. TX 76040 (€17) $71-9015 
(800) 645-4452 - 

seeus at COMMDEN 59722 


Call (212) 503-5115 
or (800) 825-4ADS 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 


WEDGE |i [MLN] EMULATOR 





+ CCD Scanners with Built in Decoder Reads 
Color Bar Code TSCAN 1125 1104 


* Lases Scanner with Bust iy Decoder Reads 
Color Bar Code TSCAN Hf) 150 


. ledge 
+ BD-S3 Intemel Key Board Wedge 


S232 Inteviace Key Board Erewlater 
FS222 bnterlace Key Boned Emulator 
TBM PC XT AT True Compatible and Other 


IBM PS 2 Mode! 
IBM PC XT AT PS/2 Modet 


SCANCODE INC. 
18001 prank South + Suite K « Irvine, CA * 92714 


Tel { 


14) 863-9555 » Fax. (714) 863-9547 


DEALER DISCOUNT 
CIRCLE 654 ON REAOER SERVICE CARO 


wT Tt | — 
7 2 ———— 


Bar Code Solutions 
ON-LINE BAR CODE 
READER NETWORK 


WEW PC-WAND 300 . up lo 128 reader 
data collection system © Aulo- 
discrimmates © Collects. formats and 
transmits to PC or host 
PC-WANO BOO WanderWand - pro- 
grammable portable bar code readers 
PC-WAND 200 - terminal wedge on a 
senal party line tor minis 
PC-WAND 100- emulales 2nd keyboard 
NEW - bar code printing soflware 
packages lor your printer 
DEALER INQUIRIES INVITED 
INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635 North Berly Street Suite C Brea CA 92621 
PHONE: 714 990-1880 
FAX 714 990-2503 
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MAGEE... (AO 


COMPUTER SYSTEMS 
Professionet Labaling Softwere 


eMemory-resident software prints bar 
codes, large characters, boxes and 
tines rectly from ary program dBase, 
Lotus, Basic, etc. 


e Works with Dot Matrix or Laser printers 
= Any label format or siza, AIAG etc. 
$295 complete, demo disk $6 


Other products Bar code readers, 
extemal and interna! printer controllers, 
*Magnume®" emulation 



























image Computer Systems, 
124 Wellington His Ad., Avon CT 06001 
(203) 678-8771 
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AND SERVICES IN THE MS DOS 
MARKET... 





EZBarcode™ (Hilt IM MII 


Bar Code Reader 


Model PC-WEDGE Reader .. .... $289.00 
« No software changes necessary 

© For PC/XT/AT of compatible 

Reads Code 39, 2 of 5, UPC, Codabar 

¢ EZBarcode t pnating software mcluded 


Enter and print nitetin Cae 3 39 

« For dot matrix and LaserJet pnnters 

« Vary bar code height, spacing. etc. 
EZBarcode II Printing creer - oo $99.00 
* Keyboard of texi file data iny 

© Prints Code 39, tnterleaved ofS, UPC-A 
« Automanc incrementing, multiple columns 


ABARCODE™ Program i 
from within dBASE. ll Pius 


(meKeeping Systems, Inc. 


12434A Cedar Road + Cleveland, OH 44106 
(206) 229.2579 © Fax: (216) 229-2573 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


& quick instaltaton 
No ponal software or port 
Metal wand & case 


Also available: 


TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex. (Graphnet) 371-9097 TPS PLA 
FAX: 415-858-3843 
CIRCLE 868 ON READER SEAVICE CARO 
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BOOKS 
CATALOGUES 
PUBLICATIONS 


PCjr 
























Expansion Products 


Possibly the largest setection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, we design them. 

*Speed Up Products 
Pseudo DMA Canrdges 
cond Fleppy Dak Drives 
Dok Drives 
ePCyr Optical Mice 
Muni Adapters for PC's 
Parallel Printer Ports 
eFull Size Key tusards 
*Speech Attachments 
®Joysucks, Cubles, & Adaptors 
Catl or write to receive our free 
32-page catatog of PCyr Add-On 
products. For even faster results, 
citele our reader service number. 
PC Enlerprisee 
“The jrProducts Group”’ 
Box 292, Belmar, NJ 07719 
(201) 280-0025 (800) S22 











IBM = PCjr SPECIALS 
Futl tine of IBM PCjr Hardware 
* Mcmory Expansions to 640k 

* Second Ftoppy Drives 
* Parallet Printer Ports 
* Full Size Keyboards 
* Modems, Int. & External 
* Joysticks, Serial Cobles 
* PCjr Network cards 
* BASIC Cartridges, Mice 
* PCjr Tested Shareware 
* Complete Computers 
* Repair Service 
Send for Cetelog Today 
COMPUTER RESET 
Attn. Dept. PCM 
P.O. Box 461782 
Gerlend Texas 75046 
‘CIRCLE 660 ON READER SERVICE CARD 


ear o 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
| Call (212) 503-5115 
or (800) 825-4ADS 





DATA 
CONVERSION 
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COMPUTER 
INSURANCE 


INSURE YOUR COMPUTER 
AGAINST ACCIDENTAL BREAKAGE 


1-800-822-0901 


CIRCLE 061 ON READER SERVICE CARD 


INSURES C3 
COMPUTERS 
Full replacement of hardware, media, 
purchased software As low as 
$39 yearly Covers fire, theft, power 
surges, other accidents. Blanket 
coverage; no list of equipmenl 
needed. Catl for information or 
immediale coverage 
@ 1-800-848-3469 
Local (614) 262-0559 

SAFEWARE. The Insurance Agency Inc. 
2929 N High Street PO. Box 02211 
Columbus, OH 43202 
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» Laedin: 9 OCR softwara devaloper 
PCAXTIAT/PS2 & Mac 


* Su 
* Pacg text from documen es 


forme, booke and magazines 

uetng “spot” OCR program 
» Tralnabla for English and 

foreign languege charactare 


| © Worke with moet ecannare 


* FAX and natworking capability 
* Customized softwara avallable 
» Lerge Inventory of Canon, 


Be UF alae a HP scannars 


Avoid the middieman—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING rax 779-5938 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHI5 . . 


WAV EU EY a 





DATA CONVERSION 


DATA CONVERSIONS 
Disk to Disk, Disk ta Tape, Tape 
to Disk — 342", 544" and 8” 
Diskettes and 9 Track Tape 


CONVERSION 


Quick turn around time and tow 
cost — call and compare! 


Langel Conversion Services 
119 West 57th Street, Suite 612 
New York, NY 10079 


(212) 581-9743 
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ite 
SCANNING 


CALL FOR OUR FREE BROCHURE 


| DISK = DISK » TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS) 

OVER 2,500 FORMATS 


IBM PS/2 
WORDPERFECT 


LOTUS | 
DBASE 
LANIER 
WANG 


212) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE | 


§ EABT 18TH STREET NEW YORK mY 10002 
RICA'S LEADERS IN DATA CONVERSIO 
CIHCLE 667 ON READER SEAVICE Can 


DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewntien lext to disk in ASCII, 
WP locmats available on request 

© Scan Typesel lext 6 lo 24pt iow rales 

© Disk conver! Irom IBM, WANG, XEROX, MAC- 
INTOSH + 1000 other lormats (bi-dtreclional) 
@ Tape conversions (800. 1600. 3200. 6250 BPI} 
© Quick tumaround—Quality Guaranteed 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY 10001 

{212} 779-0800 





















America’s Largest Data Canversian 
and Optical Scanning Facility 
184. Horace Hard Exp .Fresh Meadows, NY 11365 


(718) 357-8700 —~ 
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DATA RECOVERY SERVICES 


ONTRACK 800-752-1333 
DATA RECOVERY INC. 


The Only Custom Data Recovery Experts 










In MN Call 
612-937-1107 


Call us when: 

+ Your hard disk can't be booted 

+ You can'l access a file 

- Your directories and/or FATs 
are scrambled or gone, etc. 

For that critical moment when only the best will do. 


CIRCLE 860 ON READER SERVICE CARD 


A service from the 
creators of Disk Manager! 
Recommended by major 
drive manufacturers, 


THE SHOWCASE FOR PRODUCTS AND 


SERVICES IN THE MS DOS MARKET. . . 
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DISK CONVERSION 


INCOMPATIBLE COMPUTERS? 
special 


Disk Interchange Service Com 
izes in transterring files between 1 
incompatibve computer formats 
© STRACK TAPE TO DISKETTE 
© OEDICATEO wonD PROCESSORS 
© 35° 5.25) " FORMATS 


Additional shies bic 
* Datebase & Spreadsheet Conversions 
* Custom as Ae pedat Reformating 
* Expert Techmecal Assistance 

Disk tnterchange Service Co. (DISC| 

2 Park Drive, Westford MA (12th 
15081 692-0050 
CIRCLE 866 ON READER SERVICE CARD 


TAPE/DISK > 
CONVERSIONS ~ <°, 


et 
Conversion services Io or from over 


1250 computer sysiems. 

* Megtapes * Mini Computers 

* Micro Computers ¢ Typesetters 
* Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 
165 Arlington Heights Ad #M 
Buftalo Grove, IL 60089 
“CIRCLE 869 ON READER SERVICE CARD 


TAPE-TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 


1-800-422-9622 
In OK: 918 254 9622) 


TECHNICAL PROGRAMMING 
SERVICES, IC 

8506 EAST GIS! SIREET 

TSA, OF 74133-1301 
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TOTAL SERVICE CONVERSIONS 
@ OUR NAME SAYS IT ALL @ 

© Quality Sennce @ 

© Qutck Turnaround @ 

© Low Prices @ 

© 1-800-5-CONVRT @ 

@ In CA 1-213-669-8134 @ 

© Formerly W/Text Sciences Comoration @ 
TOTAL SEAVICE CONVERSIONS, INC. 
1933 North Monon Street . 

Los Angeles, CA 90027 
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CHANGING WORD 
PROCESSORS? 


bit transfer to or from: 
@ WORDSTAR 
e SORE REECT 


: XEROX 


eDW3 
@ MULTIMATE 


eee FREE TEST CONVERSION ene 
Conversion Specialists 
531 Main St, Suite 835 
El Segundo, CA 92045 
(213) 545-6551 © (213) 322-6319 
CIRCLE 671 ON READER SERVICE CARD. 





EE = aaa 
DISKETTE COPY 


SERVICE 


100% CERTIFIED 
SVs" BULK DISKS 


5%" DS/DD 59° 
3%" DS/DD 1.09 


Pnce based on quantity of 300 
includes sleeves Jabels and tabs 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


@ 24 Hour Shipment @ 


MEGASoft 


710 Freehnia NJ 07728 
cincLe: 172 ON READER SERVICE CARD 


SOFTWARE PROOUCTION 
» Disk duptication 

® All tormets 

® EVERLOCK copy protection 
w® Label/eleeve Printing 

& Full packeging services 

& Werehousing 

® Drop chipping 

® Fulfilment 

® 48-hour delivery 

w& Consultation & guidence 


Siar: Byte, Inc. 


713 W Man SI Lonsdale PA 19448 


800-243-1515 215-368-1200 
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NETWORKING 


KEYCARD 
ELIMINATOR... 


NOVELL ADVANCED NETWARE~ 
2.08 & 2.1 


CALL 1m DEAS th Bove es 


coh 00 0,988 AND LEER BTEMIRCLUOE 


NETWORK'S eusiness SYSTEMS 
300 Wrasoar Me MO" mayston ma TBAY 
om 7a 4008 a rasaanr 
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SUPPLIES 


LASER CARTRIDGE 
RECHARGE 
‘Cut your cost in hall with recharged 
Laser printer carindges. 
Exclusive toner with biackest print 


LASER SYSTEMS! 
TONER TECHNOLOGIES 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 84037 


(801) 544-3090 
CIRCLE 675 ON READER SERVICE CARD 


SELL US YOUR EMPTY 
TONER CARTRIDGES $10 


CIRCLE 676 ON READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 


SUPPLIES 


Peckaging Items 

© Vinyl Portfolios 

© Binders end Shpcases 
Vinyl, Cloth 

© Spineker Peks 

© Custom Designs 


Duplication and Assembly Services 

© 100% Individual Testing on eech desk 
(Write/Read/Verty) 

* 10% AOL lot ventication performed on 
seperate computer 

© Label effixing, product essemblies end 

. . shrink wrepping svetlable 

Silk Screening and © Copy Protection Systems 

Printing Services 

© Binders - Shp - Portfolios 

© Labels - Tyvek Sleeves 

© Menuels 


Accessory Items 

© Index Tebs 

© Vinyl disk peges 1, 2, 3, 4 disk/pg. 

© Shipping certons binder/porttoho/disk 

© Typesetting service fos manuels from modern’ 


file trensfers or printouts 
a ri © Oiskette label printing 
ENCODE «ELDPMENT 5 oh : © Bulk diskettes 


CIRCLE 877 ON 
READER SERVICE CARD 





721 W Algonquin Rd., Arlington Hts., tIlinors 60005 
(312) 364-SOFT - FAX 364-7698 - Telex 493-7109 





TONER CARTRIDGE RECONDITIONING 
Laser Pnnters « Canon PC Copiers «Facsimile © Microfilm Copiers 


LASER PRINTERS $39.95 / PC COPIERS $39.95 


Call Toll Free 1-800-541-4548 
or 1-800-543-4529 (In Mississippi) 
FREE DELIVERY 


6016 Slater Circle 
TONER CARTRIDGE Pascagoula, MS 39567 
RECONDITIONING (601) 475-4681 
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Need 3M Date Certridges? 
: Horde r Toil free Description LietPrice Special Price 
SUL MPLT MES OCI00XLP $31.50 
When ! comes to storing valuable 
information, 3M Data 


Tapes provide data securky you 
can count on. 








of standard & formatted Data 


Cartridge Tapes 


PO Be gan ewe Ceara Rapide, 0 40618 
Aa on Sale Now. 


— & 018.452°3457 PAX: 016-492-4014 
CIRCLE 579 ON READER SERVICE CARO 


information on 3M's.compiete tine wy ql Precision Os Dota Producte~ 
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PC Magazine 
Marketplace 
the ultimate 
target market! 


The brand specifiers 
who read PC Magazine 
don't have the time to 
shop around, their only 
eoneern is getting what 
they need as quiekly as 
possible. 


They'll DIRECT 
their attention to 
PC Magazine 
Marketplace 


For them PC Magazine 
Marketplaee’s Direet- Re- 
sponse/Display Ad format 
represents a fast, easy and 
eost effeetive method of 
produet aequisition. They 
know it will have the prod- 
uets they need and the 
information they want re- 
garding priee, volume dis- 
counts, speeifications and 
delivery. 


If you think that your 
business ean benefit from 
the 550,000 brand spee- 
ifiers who read PC Maga- 
zine ... YOU'RE RIGHT! 


So take DIRECT action 
and call (212) 503-515 
or (800) 825-4ADS 





f 


i 3% FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . . . 
| i = 
SS eS 


SUPPLIES 


It's disassembled, 
inspected, cleaned, 
tefilled and 

tested before 

it's returned 


Don't Just Re-load your 
Laser Toner Cartridge: 


Renew It 


at Select Office Supply 


Apple, Hewlett-Packard, Canon PC & all| | ARSIMASY 
Series I & If Cartridges iy 


Select Office Supply Send Check with Empty 
9092 North Avenue Cartridges 
St. Louis, Missouri 63114 MC/VISA accepted 


fees! V (314) 426-7337 V See 
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Service is 100% 
Guaranteed 


No “Drill & Fill" 
Color Toner Too! 


TRAINING/ o 
TUTORIALS 


VIDEO TUTOR 


Gumrantoed to maka you proficient wih AutoCAD 
© Course inetruchon @ Lab Exercees @ Testing 







THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE MS DOS 








PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC Magazine don't have the time to shop around, 
their only concern ts getting what they need as quickly as possible. 


They'll DIRECT their 
attention to P€ Magazine Marketplace 


For them PC Magazine Marketplace’ Direct Response/Display Ad format represents 3 
fast. easy atid cost effective method of product acquisition They know at will have the 
products thes need and the information they want regarding price, volume discounts, 
specifications and delivery. 

If you think that your business can benefit from the 550,000 brand specifiers who 
read PC Magazine — YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


E xpect more than a few nibbles this summer from 
clients and distributors. Ziff-Davis reprints are 
custom-designed and will make your product's review 
an attractive marketing lure. 

If you’re looking to land the big one this summer, 
contact Jennifer Locke—Reprints Manager, Ziff-Davis 
Publishing Co., One Park Ave., NY, NY 10016, (212) ZPD 
503-5447, or on MCI Mail. (Min. order 500 reprints.) | 
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READER READER 
SERVICE SERVICE SERVICE 
WUMBER PRODUCT NUMBER PRODUCT COMPANY NUMBER PRODUCT COMPANY 


AFTER HOURS MONITORS 705 — Transimage 1000 Transimage Corp. 
699 ic Mindscape Inc. 486 | 434 IBM Monochrome IBM Corp. SOFTWARE 


Display 8507 

| 441 Former FormGen Corp. 
CompuerMusc 482) MUSIGSOFTWARE | a5. fartesd0. = MZG 
ive Musi Cakewalk Twelve Tone Systos- 296 Prospector 

Sratemy Music PCAC ResearchCorn. 484 | 72 Goncepts:One ‘Mid Concepts Inc. 431° Mapinto Maplnto Corp. 
Home Video Epyx Software 482 666 = The Copyist Il eee 437 pasar 7 Microsoft Corp. 
jucer 5 

671 Fortell LTA Productions Library 

Pianoman SupportGroup Inc. 484 

Pop-Tunes Ad Lib inc. 2 Oe ee eee era. ctr TRAIMING 


Spinnaker Software 480 . U.S. 661 Ciera M&T Publishing Inc. 258 
Mio! 


Jim Miller 
AcerTechnologies 146 Passport Designs Inc. ce me ee ph ess is 
ha Eg a eee 
ae i Magnetic Music 430 9T024Pin Foresight Enterpnses 48 
ie The Complete PC 285 Commander 2.0 Hee hrm) 3 





Scanner 
Compaq SLT/286 on Computer Hand Diamond Flower WORD PROCESSING 


Computer Computer Co. 442 ~~‘ Textra5.2 AnnArborSoftware 43 

Components Components Corp. Packard Bell 308 | 690 WordPerfect, WordPerfect Corp. 117 

Heritage 386/20 Scani Version 5.0 

CPU 386/20 Computer Products 172 Saba Technologies 268 | 439 © WordStar MicroPro Intemational 46 
United | Inc. | "Professional 

Dell System 310 DellComputerCorp. 175 Logitech Inc. 302 Release 5 

Everest 386/20 Everest Computer 176 


Corp. 
Everex STEP 386/20 cere a 194| PRODUCTIVITY 
ystems Division 
Micro Lab 386 Pan-United Comp. 209 | DEPARTMENT PROGRAM NAME/DESCRIPTION 
NEC ProSpeed 386 NEC Home Electronics 52 | PC Lab Notes The PC user's guide to modems: how they work and what to look for when 
PC Link 386-20 = PC Link Corp. 204 buying one. 
Utilities CONFIG. CTL lets you change your CDNFIG.SYS file at boot time. 
Spear Technology inc. 207 Environments Lapa of Sila sizes and fill with diferent colors using the OS/2 
intation Manager. 
Tandy 5000 MC Tandy Computer, 33.| power Programming Conceal, era, and rare stings wi these assembly guage 
q ines. 
SOOZD Norte. Rormigte CompUNe 125 } s eetstnet Chris Correct a /Data Query Find command highlighting bug in 1-2-3. 
De: Systems Spreadsheet Clinic Pict more than six data ranges in a single XY graph in Lotus 1-2-3. 
VIPC Hybrid VIPC Computers 212 Spreadsheet Chine ipusiinantc labels with trailing + ad signs into values using 1-2-3. 
b jser-to-User imu Statement speeds up le execution. 
Whole Earth 20MHz Whole Earth 21B | User-to-User Create special paths for each of your applications with SAVEPATH. BAT. 
SONNE | Rermovepotechn om BASIC fies Saved wi he opt 
f-to-User emove protection from les w option. 
Sg ee ge er] Eo ee eee a 
inyan Corporate Banyan Systemsinc. 97 r User ‘eep track of task input time wi in Wo R 
Network Server Power User Speed up dBASE command execution by temporarily tuming off the index. 
688 Harris 9300 Harris Corp. 105 | Power User Merge print addresses with different numbers of lines in Microsoft Word. 
Network Power User Use CHR (13) to force blank lines on dBASE labels. 
Communications Languages Expand your screen viewing by creating a virtual screen in Turbo Pascal. 
System Languages Understand bith some programs change the shape of the cursor, and leam 
444 TaskNet CYB Systems Inc. how to prevent it 
| Languages A program in Turbo Pascal that allows you to adjust colors on the screen. 
HARDWARE Languages aie f si amount i oe Ngee vl hee eT 
a Se ind out why using on aPC workstation m: sense. 
436 Boomerang = Microsyne Fix problems with the DOS TYPE command by using MDRE.COM. 
435 Classic Disk Orve = Cumulus Corp. Hide game programs from the boss by concealing their directones. 
432 MarqMouse Marq Technologies il on a hard a will —_ sled good satas tobe — 
taNcuacec ini jow to prevent unwanted keystro! jamming the network. 
LANGUAGES ity Clini Avoid PC-to-IBM-mainframe file transter failures. 
446 Turbo Pascal5.0 —_ Borland Intemational Connectivity Clinic Manipulate environmental vanables safely in DDS 3.3. 
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COMING UP 


MIND MIRRORS Are they time orga- 
nizers, text databases, people trackers, or 
computerized secretaries? The broad cate- 
gory of organizational software has wid- 
ened to include a large group of data han- 
diers with diverse features, from simply 
recording phone numbers to making asso- 
ciations and even assigning priorities in 
your everyday activities. Together, these 
products compose the still-evolving genre 
of personal information managers. Our re- 
viewers define the differences, helping 
you make the move to the organized side 
of life. Among the 25 programs evaluated, 
you're sure to find at least one that works 
the way you do. 


NEW BREED The company that 
brought us DOS on the road has just played 
a trump card with its release of the Com- 
paq SLT/286. The first laptop computer to 


boast VGA graphics resolution, the SLT | 


also sports the iongest-lasting battery of 
any 286-based hard disk-equipped laptop. 
Executive editor Gus Venditto puts this 
traveler through its paces. 


ENVELOPES WITH EASE Put the 
ballpoint pen away and enjoy the macro- 





language convenience of the computer 


age. PC Magazine answers the question 
users of the HP LaserJet have been asking 
from the beginning: how to get their printer 
to handle envelopes. Contributing editor 
Edward Mendelson reviews six envelope- 
addressing programs and offers macros for 
the major word-processing programs that 
tell your printer all it needs to know to print 
envelopes. 


WORKGROUP PRODUCTIVITY 
Our discussion of the cooperation between 
personal and mainframe computers contin- 
ues, with the second part of PC Maga- 
zine’s feature on LAN gateways. Here, 
workgroup systems editor Frank J. 


Derfler, Jr., examines 10 products that 


function on existing network systems, 
from Attachmate, Digital Communica- 
tions Associates, Eicon Technology, 
Gateway Communications, IBM, ICOT, 
Information Technologies, National Ad- 
vanced Systems, and 3Com. PC 


Pc 





PC MAGAZINE ADVERTISING SALES STAFF 
One Park Avenue, New York, N.Y. 10016 
(212) 503-5100 


National adel lol Re 
e' 


Director of Saies & Business 


irector - Richard Marino 
velopment - Catherine Hennessey 
Director of Sales - Ue all 

Nationai Accounts Manager - Ki 


Nancy Newman 
imberly Norris 


Senior Advertising Coordinator - Jane L. Gottiieb 
Advertising Coordinator - Ursula D. Eckel 


Ai Di Guido - Eastern Advertising Manager 
(212) 503-5310 


MA, NH, VT, ME, Ri, CT 

Sloan Seymour - District Saies Representative 
Vickie Pinsky - District Sales Representative 
The Prudentiai Center 

800 Boylston St., Ste. 1390 

Boston, MA 02199 

(617)375-4690 

Valerie ee Account Representative 
(212)503-51 


NY, NJ, PA 
Joseph Gillespie - District Manager 
ar 503-52! 

J. Seltz - District Sales Representative 
Patt 503-5307 

eau aan Sales Representative 


a a hare 
New York, NY 10016 , 
Marjo Boudinot - Account Representative 
21 5128 


pak Buechner - Account Representative 
(212) 503-5333 


DE, MD, DC, VA, WV, NC, SC, AL, MS, TN, 
R A 


Jerry Faber - District Manager 

bey Arlotto - District Sales Representative 

h Mittlemark - District Sales Representative 

a0 Piedmont Road 
Atlanta, GA 30305 
hee 299-9780 

loAnn GC. Ross - Account Representative 
(212)503-5130 


David Faies - Patt Advertising Manager 
(212) 503-5114 


NE, WI IL, IN, MIN, MO, OH, MI, IA, ND, SD, 
anad 

dim Stafford - District Manager 

Pete Foster - District Sales Representative 
180 N. Michigan Avenue Suite 1400 

Chicago, IL 60601 

'312) 346- 

A ao joye panty Representative 


2 
fraepie Fie = Account Representative 
(212) 503 


TX, OK, LA, KS, UT, NM, CO 

Stephen Shore - District Manager 

Sandy Schackman - District Sales Representative 
5956 Sherry Lane Suite 1330 

Dallas, TX 75225 

aa 691-6934 

lene Morris - oun Representative 

(212) 503-5104 


ela Lane - Western Advertising 


Manage! 
(415) a 5525 
CA (San Francisco & North), ID, OR, WA 
Debra Silver-District Sales Representative 
110 Marsh Drive, Suite 103 
Feary, 4404 
(4's) 378-5520 

ark Crafts - Account Representative 
(212)503-5129 


CA (Santa Barbara to So. San Francisco), 


Gin’ Taliagge District Manager 
we Moorman - District Sales Representative 
iid Mandahl - District ie Representative 
110 Marsh Drive, Suite 103 

Foster City, CA 94404 

ba 978-6528 

ro) Sees ais all Account Representative 


ot i. San Diego & Orange County), AZ, 


sha Hulsken - District Manager 
Robin Kofsky - District Sales Representative 
David Lynn - District Sales Representative 
18500 Von Karman Ave. Suite 510 
Irvine, Ca. 92715 
Fa 4) 852-8001 

Ph all ial Representative 

a arte - Account Representative 
(212) 503-504 


MAGAZINE ® NOVEMBER 29,1988 
479 











PERSONAL 
GROWTH 
Resume Kit Provides 


The Help You Need to 
Get the Job You Want 








BY DONALD B. TRIVETTE 


A good resume can be the key 
that opens the door to success in 
business. As most job hunters 
know, this is the place to show- 
case your talents, skills, educa- 
tion, and experience. The 
$39.95 Resume Kit, from Spin- 
naker Software, makes writing 





ing in the blanks. 

Resume Kit is more than a 
fancy word processor—it's a 
job-hunting tool that includes 
mail-merge, interview tracking, 
and the ability to build a data- 
base of contacts. 













Turn your 
computer 
screen eee 


PC-GLOBE+ is the criti- 
cally acclaimed software 
package that brings 
continents, countries 
and cultures to life with 
richly detailed maps, 
graphics and statistics. 
Use it as a dynamic 
learning tool. Create 
eye-catching marketing 
reports. Plan travel 
itineraries. Or simply 
satisfy your need to 
know. PC-GLOBE+ puts 
a window on 

-at your finger 


a resume almost as easy as fill- | 





The Resume command in- 
vokes a word processor that 
leads you step by step through 
the creation of your resume. 
There are specialized formats to 
create engineer, student, com- 
puter-specialist, and academic 
resumes, 

A 115-page reference man- 
ual includes some good advice 
about preparing your resume. It 
talks about length (** . . . never 
more than two pages’’) and 
about including personal data 
(‘* .... most experts recom- 
mend against it'’). 

The Resume Kit is new, and 
not without some major flaws. 
The name and address fields, 
which are printed as a heading at 
the top of your resume, are lim- 
ited to four lines of 25 charac- 
ters each. And though the Re- 
sume Kit supports a large 
variety of printers, some of the 
printer drivers are defective. 

If you want typeset-quality 









Resume Kat 
includes a pop- 
up menu that 
tets vou add 
Secttons to 
customize your 













resume. 












& Help 
fecept | 








resumes but lack a laser printer, 
the company offers a laser print- 
ing service. Send your resume 
on a floppy disk with $100, and 
you'll receive 100 resumes, 100 
matching sheets, and 100 enve- 
lopes. 

List Price: Resume Kit, $39.95. 
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Requires: 384K RAM, 5%-inch 
media, printer, graphics board for 
preview funclion. Not copy 
protected. Spinnaker Software, 
One Kendall Sq., Cambridge, MA 
02139; (800) 826-0706. 
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...into a 
window on 
the world. 


« World, continent and country 

maps 

+ Fully Integrated database 

packed w/socio-economic and 

cultural statistics 

- Automatic currency conver- 

sion, miles/kilometers toggie, 

it alephone and telex codes 

pandable database 

jport/export capability 


stat Ss 

« SYSTEM REQUIREMENTS: 

iBM® XT/AT/PS2 or com- 
384K, 2 floppy 
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The CMS401 MIDI adapier, $299 wuh Cakewalk software. uses Roland’ s i. set 
{see asetin so the system is ere wh the MPU-401 Standard.” 





CMS Kit Combines MIDI 
Adapter with Powerful 
Sequencing Software 


BY JONATHAN MATZKIN 


MIDI connectivity is the key to 
a universe of bubbling synthe- 
sizers and chalicring drum ma- 
chines. The MIDI (musical in- 
strument digital interface) 
standard allows compatible in- 
struments to communicate, cre- 
ating orchestrations of virtually 
unlimited complexity and vari- 
ety. Adding a PC to a MIDI set- 
up gives the musician tremen- 
dous control over his equipment 
and allows him to apply word 
processor—like techniques to 
composition and arranging. 
Roland's industry standard 
MPU-401 MIDI interface for 
the PC has spawned a host of 
software packages and hard- 
ware-compatible interfaces. 
The CMS401 MIDI adapter, 
from Computer Music Supply, 
features Roland’s chip set, so it 
is hardware and software com- 
patible with the MPU-401 stan- 
dard. It is also compatible with 
all of the software properly writ- 


has MIDI in- and out-connec- 
tors, as well as a metronome 
connector. 





ten to that standard. The card | 


For $299, the CMS401 | lets you design and animate ti- 


comes with the appropriate 
MIDI cables and a copy of 
Cakewalk 2.0, a popular se- 
quencing software package 
from Twelve Tone Systems. 
Cakewalk is an extremely pow- 
erful and flexible sequencer. It 
uses a pull-down menu system 
and also features a graphics 
editing-screen that lets you use a 
mouse or cursor keys to insert, 
delete, and move notes. A flexi- 
ble event-filter simplifies global 
ediling. 

List Price: CMS401 with cables 
ahd Cakewalk sequencing software, 
$299. Requires: Half-sloi, MIDI- 
compatible instrument; Cakewalk: 
384K RAM, DOS 2.0 or later. 
Sofiware not copy protected. 
Computer Music Supply, 382 N. 
Lemon Ave., Walnul, CA 91789; 
(800) 322-MIDI. 
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Home Video Producer 

Adds Some Hollywood 
Flash to Your Amateur 
Productions 


BY DONALD B. TRIVETTE 


George Lucas and Steven Spiel- 
berg, beware! Epyx Software 
has raised the curtain on Home 
Video Producer, a product that 


| tles and credits to give your 








home productions the Holly- 
wood touch. 

Using HVP’s menu-driven 
commands, you can create vid- 
eo strip titles and credits, frame 
by frame, that will be the envy 
of your audience. Creating titles 
is just as easy as selecting icons 
to add background color, bor- 
ders, backdrops, text, and 
graphics. A special-effects 
command defines how one 
frame wipes, tears, scrolls, or 


spirals into the next frame; it | 


lacks only a dissolve feature, 
which, according to the devel- 
oper, is too slow on the PC. 

The software limits each title 
and credit sequence to 32 
frames, but since all frames 
must be in RAM at the same 
time you'll probably exhaust 
your memory before you reach 
the limit. 

The program supports a total 
16 colors, although none are 
visible on the computer moni- 
tor. The colors do appear, how- 
ever, on the TV and the video 
tape. 
If you don’t feel especially 
crealive, the software includes 
templates for new-baby, vaca- 
tion, wedding, football, base- 
ball, soccer, Europe, birthday, 
and Christmas videos. The 
manual gives step-by-step in- 
structions on how to create the 
effect of a bunch of balloons 
that float onto the screen and 
then fly away—an especially ef- 
fective animation for any birth- 


Home Video 
Producer of: 
fers 13 special 
effects for 
moving from 
one frame to 
the next. 
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day or graduation video. 

HVP works only on a com- 
puter equipped with a color 
graphics adapter (CGA) board 
with composite video outpui—a 
feature the newer EGA and 
VGA boards lack. Using a stan- 
dard RCA cable, which you 
must supply, the composite out- 
put on the computer is connect- 
ed to the video input jack on ei- 
ther a VCR or a camcorder, 
which is in turn hooked up to a 
television set. The manual has 
half a dozen diagrams showing 
different configurations. 

Once the hardware is con- 
nected, you position the video 
tape to the place you want to re- 
cord a title and pause the VCR 
or camcorder in record mode. 
Call up a video strip from HVP 
and select PlayMovie from the 
menu. Then release the pause | 
button. Voila! You've titled a 
film. The results won’t make 
Ron Howard jealous, but they 
are more polished than a sign 
held in front of the camera; and 
Home Video Producer is ten 
times less expensive than a pro- | 
fessional presentation program 
like IBM’s PC Storvboard. 

List Price: Hame Videa Producer, 
$49.95. Requires: 256K RAM, 
CGA adapter with composite video 
outpul, VCR or camcorder, 
assorted cables, DOS 2. | or later. 
Not copy protected. Epyx Software, 
600 Galveston Dr., Redwood City, 
CA 94063; (415) 366-0606. 
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ACCOUNTINO SOFTWARE 
DAC Software 


DATABASE MANAOERS 


an AskSam System 

44 Buttorware 

378 Executive Systems 
Fox Software Inc. 
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FINANCIAL PLANNINO SOFTWARE 


245 Santa Cruz Operation, Inc 


STATISTICAL SOFTWARE 
184 Math Soft Inc 
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INDEX 
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DATA ENTRY SOFTWARE 
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TAX EOFTWARE 

4 Chipsoft 

221 Tax Shop. 
EDUCATIONAL SOFTWARE 
34 Comwell Systems 
ENTERTAINMENT SOFTWARE 
196 Computer Music Supply 

304 Comwall Systems. 
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FORM DESIGNERS 

356 Deinna Technology 

174 Formworx Comp. 

27 Indego Software Lid 
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BACKUP SOFTWARE 
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Everex Systems, tac, 
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Maynard Electronica 
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Pius Development 
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AST Research 
AT&T Information Systems 
Austin Computers 
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Pop-up Music to Perk 
Up Your Spreadsheets 


BY JONATHAN MATZKIN 


The Ad Lib Personal Computer 
Music System enables even 
nonmusicians lo express them- 
| selves in sound (see review in 
After Hours, PC Magazine, 
January 26, 1988). Ils ingenious 
**musical spreadsheet"’ nota- 
tion system frees users from the 
need to deal with traditional mu- 
sic symbols and provides access 
to a reasonably powerful FM 
synthesizer. 

Ad Lib has released a steady 
stream of add-on products for 
the $245 system, including a 
‘*Music Championship’’ game 
that develops ear-training skills. 
The latest Ad Lib add-on is Pop- 
Tunes, a $39.95 memory-resi- 
dent ulility that lets you listen to 
Ad Lib music regardless of what 
else you are doing on your PC. 

The utility can be popped up 
over any other program (provid- 
ed there is no TSR conflicl). {1 
displays a menu of song litles 
and a list of options for repeat 
play and for playing several | 
songs in sequence. Songs can 
| also be programmed to begin 
| playing at a specified time. 

Pop-Tunes comes preloaded 
with songs. But the obvious use 




















AFTER Hours 


for it is as a pop-up jukebox for 
your own sonic creations. You 
can, for instance, load yourown 
music to accompany a slide pre- 
sentation to be displayed on 
your monitor. 

List Price: Pop-Tunes, $39.95. 
Requires: 256K RAM, Ad Lib 
Music Synthesizer Card, half-slot, 
graphics adapter, extemal 
amplification, DOS 2.0 or later. 
Not copy protected. Ad Lib Inc., 50 
Staniford St. , #800, Boston, MA 
02114; (800) 463-2686. 
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Creative Music System 
Offers an Inexpensive 
Way to Develop Your 
Musical Talents 


BY JONATHAN MATZKIN 


The $199 Creative Music Sys- 
tem, from PC&C Research, in- 
cludes a 12-voice synthesizer 
(on a half-card) and a variety of 
software to support it. In addi- 
lion lo programs for playing 
back music, there’s a utility that 
synchronizes music and sepa- 
rately generaled graphics im- 
ages, and another that links mu- 
sic with text files for a “*sing- 
along”’ effect. And you can play 
music in the background while 
running another application. 
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MD 21203; (800) USA-GROUP. 
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The Creative Music System 
has no MIDI capability, and it 
doesn’! support an extemal key- 
board. It's intended as a self- 
contained system for the indi- 
vidual PC user. It doesn’t 
support standard musical nota- 
tion, either; you eoter music 
through a proprietary notation 
system that represents pitches as 
numbers and uses keyboard 
symbols to specify accidentals, 


| nole durations, and resis. 


You create the notation on 
any editor that generates ASCII 


| output. Then you take the word 
| processor output and compile it 
| using the included software. A 


separate program then plays 
back your opus. 

Intelligent! Organ ts another 
separate program that lets just 
about anyone play something 
that sounds like music. There is 
a screen image of an organ key- 
board, with its keys mapped to 
the keys of the PC keyboard. 
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Turn Your PC into a Steinway 


If you enjoy playing and composing on the piano, but your abode 
isn’t large enough to accommodate a baby grand, Pianaman 4.0. 
written by PC Magazine contributing editor Neil J. Rubenking, 
may be just what you're looking for. A piano simulation pro- 
gram for any computer—desktop or laptop—Pianoman could 
make you the Liberace of the computer set. 

The program directly supports the IBM PC keyboard, but 
you can run an install program to reconfigure Pianaman for 
whatever computer keyboard you have. 

The Piananian screen shows the keyboard layout with musi- 
cal notes, instead of letters or numbers, written on each key. 
Sharps and flats are supported and labeled accordingly. 

To create a tune, turn Record on and enter the notes from the 
keyboard. Your tune is stored and can be saved to disk. Piana- 
man offers a legato mode, and three different oclaves are avail- 
able. You can also control the duration of each note. 

Pianonian \ets you edit and merge the lunes you create, as 
well as those that are provided with the program. The editor is 
pretty sophisticated in its ability to perform block, copy. move, 
and global search-and-replace commands. 

The Player Piano module lets you convert your tunes into 
programs that can be run independently from Pianoman. An op- 
tional program called SPKR lets you write up to 128 notes and 
then play them in background mode over another application. 


List Price: Pianoman, $25. Requires: 160K RAM, DOS 2.0 or later. 
Not copy protected. Support Group Inc., P.O. Box 1577. Baltimore, 





You can generate only one pitch 
at a time from the organ key- 
board, but the program adds 
chord accompaniment and it 
even has an arpeggiator. 

The Creative Music System 
is fairly powerful and feature- 
rich, but the documentation is 
weak. Aside from being written 
in poor English, the manuals are 
sparse and poorly organized. 
Worse yet, the system’s soft- 
ware is divided into a number of 
small, focused programs that do 
a particular job, but there is no 
overall program shell to knit 
these features together. 

List Price: Creative Music System, 
$199. Requires: 256K RAM, half- 
slot, ASCII texi editor, external 
amplification, DOS 3.0 or later. 
Software nol copy protected. 
PC&C Research Corp. , 32 N. 
Wood Rd., Camarillo, CA 93010, 
(800) 843-1239. 
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Bank Street Music Writer Sparks the 
Creativity of Budding Composers 


BY JONATHAN MATZKIN 


For ycars the Bank Strect Col- 
lege of Education has lent its 
name and expertise to software 
that educates and stimulates cre- 
ativity. Bank Street Music Writ- 
er, a $149 hardware-and-soft- 
ware package from Mindscape. 
maintains this tradition as it aids 
budding composers in dcvelop- 
ing their musical powers. 

The package consists of 
composition software and a 
half-slot add-in card that holds a 
six-voice synthesizer. PCjr 
owners can purchase the soft- 
ware alone (for $49) and use 
their system's built-in three- 
voice sound chip instead of 
Mindscape’s synth board. 

Music Writer's main editing 
screen displays three sets of mu- 
sical staves. You choose a key 
signature, a time signature, and 


AFTER HOURS 
INDEX 


Music, maestro, please 
From PC&C Research, Ad 
Lib, Support Group, and 
Computer Music Supply: 
products to help soothe the 
savage PC. 

Home Video Producer 
Design and animate titles 
and credits for your home 
video. 

Resume Kit 

Spinnaker Software’s pro- 
gram offers help for job- 
seekers. 

Science Toolkit 
Experiments for the aspiring 
rocket scientist. 


aclef from menus. Placing 
notes is ingeniously simple; you 
point with the cursor at the ap- 
propriate pitch in the musical 
staff and then place the note 
with a single keystroke. Hitting 
the 4 key produces a quarter 
note, while the 2 key places a 
half note. The R kcy generates a 
rest. 

Music Writer's Block Trans- 
pose command lets you define 
and transpose sections of music. 
Block Copy allows you to easily 
repeat chunks of music without 
rekeying them. 

That's really convenient for 
developing repetitive accompa- 
niment parts. Care must be tak- 
en, however, to make sure that 
the target measure is wide 
enough to accept the material 
being copied. The staves don’t 
automatically reformat them- 
selves, and so advance planning 
is necessary to make sure that 
the copied passage ends up ex- 
actly where you want it. 

Music can be played back at 
any time with a touch of the F2 
key, so you can hear your work 
in progress. You can also test a 
pitch before entering it by mov- 
ing the cursor to a line or space 
of the staff and tapping P. 

When playing back, Music 
Writer changes the color of the 
note currently being played, so 
you can watch as well as listen 
to the flow of your music. This 
helps in associating the sound of 
a particular rhythm or melody 
with its notation on-screen. 

Music Writer outputs only to 
dot matrix printers; the results 
are attractive and readable. 

The included synthesizer is 
rudimentary. Most of the avail- 
able sounds are similar to one 


PC 


Bank Street 
Music Writer's 
muvic editor 
displays 
staves, key 
Stenatures, 
and other fa- 
miltar ele- 
nents found in 
standard must- 
cal notanon 


another, but they can be madi- 
fied by altering the parameters 
that make up the sound enve- 
lope: attack, decay, peak, and 
release. 

Music Writer has a separate 
screen for modifying these 
sounds, and a wave graphic of 
each sound changes dynamical- 
ly to reflect the niodifications. 
This is one of the most educa- 
tional parts of the program, 
since it teaches some basic prin- 
ciples of sound generation. 

Bank Street Music Writer 
isn't nearly powerful enough for 
professional musicians. There 
is no provision for MIDI con- 
nectivity, and you can’t attach 


| 


an external keyboard to the sys- 
tem. But for users who want to 
learn about music in an uninti- 
midating and graphically ap- 
pealing environment, it does the 
job admirably, and at an appeal- 
ingly low price. 

List Price: Bank Street Music 
Writer, including symhesizer 
board, $t49. Sofiware only, 
$49.95. Requires: 128K RAM, 
CGA, half-slo1, external 
amplification, DOS 2.0 or later. 
Soflware copy prolecied. 
Mindscape Inc., 3444 Dundee Rd... 
Northbrook, IL 60062; (312) 480- 
7667. 
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Among the sound parameters that can be altered are peak, attack, decay, and re 
tease. Graphs reflect the changes as they are made. 
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“The Dell System 220 runs most PC 
Labs system benchmark tests at speeds 
that would make you think youre 


running a 386.” 
—JOHN DICKINSON, PC MAGAZINE 


“., the System 220 has more going for it 


than just speed. 
—PC WORLD 


“includes a years on-site support...in 
the price of the computer. This is the 
sweetest support deal offered by any 

computer vendor in the industry.” 
ERIC KNORR, PC WORLD 


“The hot item from a technical point of 
view is the System 220. This machine 
runs a 286 processor at 20 MHz, which 
is its major claim to fame.” 

—WILL FASTIE, PC WEEK 


“ the Dell machine is renewed evidence 
that the price of 286-based desktop 
equipment continues to drop rapidly, 
making such machines very attractive for 
daily work under MS-DOS even as they 
hold out the promise of running OS/2 
in the future.” 

—WILL FASTIE, PC WEEK 

The reviews are beginning topourin. 

And they read like a wish list for 
every power user looking to exceed the 
ordinary limitationsofa Saaz 
286 personal computer. 

The computer every- 
one is praising in such 
glowing terms is the Dell 
System 220. 

The first 286 per 
sonal computer with a 


clock speed of 20 MHz. 


ii 
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from Monday to Friday. 


involves a 
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It’s totally compatible with MS-DOS 
and MS OS/2 and is faster than many 
386 computers. Yet it sells for much less. 

Because you buy it direct from us. 

Eliminating the markups and mar- 
gins of computer stores. 

We design and build every Dell 
computer right here in Austin, Texas. 

We put each and every one through 
a comprehensive burn-in and a battery 
of diagnostic tests before we ship it. 

And after we ship, we give you 
the best technical support you'll find 
any where in the computer industry. 

Our technicians are on the phone 
from 7AM to 7PM every business day. 
Almost any question you may have 
about 4 Dell system or its software can 
be answered over the phone. 

And, in the rare case, that your 
question canit be answered by an online 
technician, we'll send a Honeywell Bull 
technician by the next business day. 

A full year of on-site Honeywell 
Bull service is included within the pur 
chase price of your Dell system. 

Your Dell computer also comes 
with a thirty-day money back guarantee. 

And we back every one of our com- 
puters with a one year limited warranty 


on any materials or workmanship. 
= For more informa- 
a] = tion on Dell computers, 
| / read the reviews in the 


= trade press, open the op- 
=) ©: posite page, review our 
product offerings, and 
Icall us at (800) 426-5150. 








from ZAM to 7PM (CSI 111: 

most Cases, oo Bae? You ll like what we 

answer any pre aver the phone, Even if the question 
ind-party component or software program. 


have to say. 
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